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ifc sars &m 
*£W2U»*#«i«. sars m 



§>!A2002^ 11 ^^fflr^^^^—^SSttW^^^CSARS) 
IM^^^W. #M 2003 ^6^60, ^Bitm^^MiiSiJ 8404 A. 

M% Severe Acute Respiratory Syndrome, fe5f(i\ SARSo ^FIWW&iiJSIIft^MyS 
flfrifc. AMI* ^(Atypical Pneumonia, ATP)ffl^W^V&;l7#J, 

SARS 7l>ffcli#o 

1937 ^^#±^tts*o ^ 1968 ^-^mm^mm^ 



>l-P-\ 



1975 ^mmifa%mR£jEftifr%Tmty:mmm* m^mmMfiLm^w 

ft^foft&fePk'&^CH^lkln^ (Avian infectious bronchitis virus, IBV) 

AS^^$ (Human coronavirus) 
^.fFi^^^l ( Murine virus hepatitis, MHV ) 

^jfiL^'I4MWMife^#( Porcine hemagglutinating encepha lomyelitis virus) 
^M^r^tt H $23 ( Porcine transmissible gastroenteri tis virus, TGEV ) 
$U£#II$^7t#Ui# (Neonatal calf diarrhea coronavirus, BCV) 
A i,^^^* (Rat coronavirus, RCV) 
'XMMM'MM ( Turkey bluecomb virus ) 

2fe'ttflgJiIifc#3# (Feline infectious peritonitis virus) 
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^fii^Jfi^ (Canine coronavirus) 

A @ jj^ifc^^S ( Sialodacryoadenitis virus of rat) 

yk.flkM.M^klHTi (Human enteric coronavirus) 

mwffimMmik<&%: M$mm*m 60-220 m%M&, tm^mw, &m 
%m,ty:ffi^o m^m^— tbWMWim. (rna) rna # n 

mmmmmo &m&mm& rna, wh^n^^s, Jitw&o -^em-^, rna 
rna zmnrnmEftM, &m&&jE%&^&nnM&}m*a.mo rna 

%L^%w-ftmfr^o mmmnmmm, &mm±&ttmo 

mmmMummmm, 33°c£-£k#, 35^fGg?ij#p$ijo sra^tt, & 
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mmmwim^n, smmmifczm&tf&ttm. 0043 mm$ifcWi—m& 229E 

^fiJH£S, Hfii^jlSSm, tftWJgifcfc. 

1) wwskw&&, ^sisittiiftiii^i (sars) ; 
3) n&&mmx. cmd» . 

2003 ^ 4 ^ 16 B, tft#UI£&g*jE5$fll&i^ljB SARS W3SJS#AS^# 
fit, &fM*£A3&&±:&3&. JnliTJffifefc. Stt**«*-*3fcfiM5:* 80-220 

mm&,&s.M. mnft^mn&ji&ftwm rna, &m 26~32kb, rna 

^. ^B^^#«A50?g±^SS4 | ) ■£5fcfi#£-/&f«M RNA m^-Sio £ RNA 

$T#!*W£g. 3£Hffl^T8S[ S ^fi^5fcfclT£fI(Open Reading Frame, ORF), 
Hil^— gt#J:5'-RNA^-£*SS^B-S gfiSi-El6i@-MlfiSS-Nl6S 

h-3', sars stiife^^j^. m.^mm^B^mm^mrnxm^m^no m 

to&AtiAWWSMftm* OC43> 4^^*. ^f«14MWM^#^ 5 

*w##ifttt^n*iiy«**- » sars ^«j»#wss^^b»iw 3 
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^hjw^bjai'J^t— # sars m^kmmmmM^mm^n, 
n-^-ftm, iftm^T sars mwmn®mmm.Bn. tkmmm^-k 

JEt^iAWi^^+H^ RNA, -ajfa cDNA, M SARS M^#fi*J^#^ 
3SE&*fT*l#. ^^^^W^K*!* 29760 ^, SEQ ID 

no:i ^nM^ftmxw^^mr rm&'> 15 

&«?8^>K ^teWuffimm^ 29745 ^4«I?o SARS 
ffi^^B.f¥M B*£i&Mb GenBank ^ > Accession No. AY390556 [gi:41323719] . 

m sars ^#asm^!j^^^^tiT*Bj. mnm^<>^ n ^?f»tM 

(ORFs), ^JHTO#WflJ^^6 (spike, SX JI^S ( membrane, M ) > .^HS 
a (envelope, E) fP^gS ( nucleocapsid, N) , |P— ^hW/^iM^S #J orflabo 

sgsjt-MgwircJE^s&o &mm* smumBrnx^mm, mvt 

N m &] RNA *SI&, ^Jg^-^fi-RNA glHfc&g^ M g&±-&a 

A^MI^I* #JE Tin-Yun Ho, Shih-Lu Wu, et al. Antigenicity and receptor-binding 
ability of recombinant SARS coronavirus spike protein. Biochemical and Biophysical 
Research Communications 3 1 3 , 2004, 938-947 » 

a.SEQIDNO:l#T^£^l^J; b. ^ SEQ ED NO:l ffi^&}J¥mm, AW 

m& ^i&mmmMM^Mgm^nmh m, -^a) 1Kb) mm^m^mm 
mm, w sars m^mmmmmmmn^mu, %Lit?cRrmm&®° 

5' ACA GGA TCC AAG AAC ATG TTT ATT TTC TTA 
TT 3 ' , I m 5' AGA TCT GAA TTC TAT CCA ATA GGA ATG TCG CAC TC 

3'; 

#J : ±$>3 I 5' ATT GGA TCC ACC ATG GGC TGT CTT ATA GGA 
GCT GAG C 3' , T$HI^ 5' ATG GAT CCG AAT TCT GGC TGT GCA GTA ATT 
GATCT3'; 

^=^|%. 5' CAA GGA TCC GTT ATG TAC TCA TTC GTT TCG 

3' , Tffi? \%9 5' ACA AGA TCT GAA TTC TTT AAG CTC CTC AAC GGT AA 3' ; 

^ffl^ltl: ±mn\^J 5' ACA GGA TCC ATC ATG GCA GAC AAC GGT AC 
3' , Tffim%!} 5' AAC AGA TCT GAA TTC GCA ATC CTG AAA GTC CTC ATA 3'; 

Sg£a3l^: ±8HII4& 5' ATT GGA TCC GTC ATG GAC AAT AAC CAG 
AAT GGA GGA CG 3', TiSHI^ 5' AAC AGA TCT GAA TTC ATT CTG CAC 
AAG AG 3'; 
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% ±m^m 5' ACA CCA tgg aat tcg aca tgg cta ttt cac 

CGA AG 3', T^3I^ 5' CAG GTA CCG GAT CCA ATA TTG CAG CAG TAC 
GCAC3'o 

rifW^^^W^^ SEQ IDNOrl ^tfy& z &W*Wttofr=f-*Wla cDNA 

Sambrook E. F. Fritsch T. Maniatis, Molecular Cloning, a Laboratory Mannual, 2 ed, 
Cold Spring Harbor Laboratory Press, 1 989 ) ^7 « 

ton— -t-^rffiw sars mvtmmmmmm.mm^m^mmmm, &w seq id 

NO:l JSf^ttttfl^fcWfcj^Ifc. 

& to to ^ s^ift a wm d> 90% to in to zF&a £ &&wu*n • 

^W^6tJ^tt>tm^WSd>90%^^iJinM14^^^^tt^'J. 
*»fl-xt sars M »3»»S>i-S^"!U^* DNA ^m^ffl . 

^CJ^fc^SfcH^w*^;*^ w sars s^^ttHHia^** 

ft, PCR r HHH4rW^«lW. ^»Jia#SEQIDNo:2sSEQIDNo:3>SEQID 
No:4 . SEQ ID No: 5 % SEQIDNo:6ft! SEQIDNo:7o 

X^fc&gBSf&toDNAgESh SEQIDNO:l WftlPBW 6 ^. •&pTW^ 
^aWSWsyilWRiatt*^ 90%toJ¥?iJ, tt&Jl'§&#H&£ SEQIDNo:2, SEQ ID 
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No:3> SEQIDNo:4 . SEQ ID No: 5. SEQ ID No:6 fP SEQ ID No:7 $}%0&)if-kM 

m $ % + . 7 s e Jt . n^m^im seq id 
no:i w^^^atriSftM^si^^tt^se^a- 

^BJAiAWi'J SEQ ID NO:l fm&fof^&%*&&&* 
•14, AW&ffltfHto asafc&W*. 3Rffl«^«»^T*. M. SEQ ID N0:1 0r#»W 
affj^^^ftW^fiBSlrt. ^SEQ ID NO:l Bff^W^lJ, ^# c t 3 , ^T^ 

SEQ ID N0:1 ^WfcaHM^iB* SEQ ID N0:8. 

a) SEQIDNO:8 WSS»»J?5ll; 

b) 90%tfj/PJlJ-^ SEQ ID NO:8 to&&&frMttffltfy?iiti&Mffl$ 

Mi 

c) SEQIDNO:8fitlM»^^!J c t 3 ^^tlyStt>7-S; *P 

d) SEQ ID N0:8 WtSSS6^4» W^flEJ^tt^S. 

bj w # ^Mm-ftmsm-Mft*^ tttm seq id 

No:2> SEQIDNo:3. SEQIDNo:4 % SEQ ID No: 5. SEQ ID No:6 fP SEQ ID No:7 

mmmm&&m, ft&mm&mftto%w^w&w&&% seqtdkos. seq id 

No:l(K SEQIDNo:lL SEQ ID No: 12% SEQIDNo:13 fP SEQIDNo:14. 

^MJjM^ , SEQ ID No:l MiSittfJ DNA JtI£lS# RNA Jt 

It, SKS^^TM^. fcMn&jSCRNA^B 1 , ^^BJ^JF^SARS^i^rS 

*h bb£P# SEQ ID No:2, SEQ ID No:3> SEQ ID No:4 % SEQ ID No: 5 > SEQ ID No:6 
m SEQ ID No:7 ^Jjf^lftJtlfc. M>&tt^& J *&i$'&& 

MP1± sars jj5*fl«j»&U ^^aMtWMWWttK^H'^JtS!:. 

If, SARS ft*Krir££&JR. i5^M£Mb 

bI^-^-W SEQ IDNo:l ^WttWKffyilW^SJ^^iafi 1 ^^^- 

t-i^it, *mM®&nMttnum^nmfcte&ifB : fc, nmjs^sARs 
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*nw&%&gi&7 sars m^mmmmm^Bn^m^^^ 29 

W SEQ ID No:l $*&}M 27891 telOU 27919 %LmW£WFfM> 

SEQIDNo:15, 3£ff#)£nT: 

CCTACTGGTTACCAACCTGAATGGAATAT 

1. — ^TO^^M, &ST3£J¥?!j: a. SEQ IDNO:l ft^M^F^J; 
b. AWS4> 90%lttJ?W5 SEQ ID NO:l Wm3*J*@|sJ itt^^M^J^J; fp, a) 

2. — ^mi^iwi^j. ^^•m-^— mkuynmMmmm%>i%i a. 

SEQIDNO-.8; b.AWMd> 90%^^!J^ SEQIDNO.8 ^nMW^n^n^^M. 
mmnx cSEQIDNO-.S^mM^J^^^^^; d.SEQIDNO:8 

3> — 3ft£»Ktt£;K&R' j&g: aj£g SEQ ID NO:2-7 fit) ^^^WtlfrM ; b. A 
90%#]J? ?iJ-^i&g SEQ ID NO:2-7 WJ^ffiP^W^^&WKJ*?!!; fP. 

4 . — jft#ftfltj£Jft#?U, ^5tST^mSmff^J: a. SEQ ID NO:8 ittfC* 
W¥?h b. AWSd> 90%fl<J/3*8l-*3 SEQ IDNO:8 WSCSS^^ffil^W^ftSBft 
ff^ij; c.SEQIDNO:8fi<jM*m^'J^W^t/^14>H-^; fl, d. SEQIDNO:8 

5. — fttft^Xj SARS ^^fe^MfeaSW^WW^ift-H-S. a. & 
£ SEQ ID NO:9-14 ^W^Wf-th b. 90%l$J^!j-^&g SEQ ID 

no:9-i4 wmfonww&ttWfft. 

7. — #^±34* 5 33Sff^fitl^J!jk##^^^^. 

8. ±^6JM4 1 ^^in:#*^^#. 

9. ±^7#4'M#«tt#ft*£l*tt#. 

ii. -mmm&&m> ^^mm±^ sm^m^^k, mm&±&&& 
13. -ft^m&^w, ^w**w±iyi2 33s^w^^ : a : ®» #n^±*r 
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19. — jft^^tSEij^^ SARS ^##SWi#ifK?f!j^:, -£W±&3& 1 WfSS 

22. -ftE^&SM^iSi* SARS Jfc##£KJ#$h -&m&!> 2X> 

tt, ^^J-^^B^+WSARS^^^mm^S^. Jft&tWfrfcSaWW SARS 

23. — SftJE'F&ai^ift* SARS mmft&MnVi, SEQ ID NO:15 

24. -JWlftlk^ffli+SARS^W^^KW^rfe. M3i SARS JS^ftW 
-£WM4> 20 -HSIft^ttW. '&^#n 3 n4 l ft SARS JSS^gpfKfffllllttWJ* 

Bff^fh^^^^-^ SARS ^^tt^tt^ra^^SKX^frW^T. # 

SARS MM^m^M^i ft, b. ttWJffi^£JT6^*#|E-W» 

^WSi!> 20 -t&mg&ftM. Q^^WR^tt} SARS JSS^^KtfflDIttWfl 5 

?y, ff^#t-^^#-^ sars mm&m^MzmMj&te&M.'&fo&i&WrT > ft 
sars mm^m^mm^ ft, t>. tfc»jft&&££^##as J § : 5» -&nn# 

26. -jft^^ja+SARS^W^^KW^rfe. SARS tft^grfffc 
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-£WM4> 20 -naUfc^ttOTfc. fe-£-*i#ffi + ft sars ffim&& : &&J¥fVE£ytoft 

m, m^n^wm^ sars »#£^^ra#j*^fc^W4W*T. w 

28. 25 33U5f&tt#«fe. g^^WS^o^&gfiWg^. 

30. ±MJ*24JgS0r*£to2fi*» £+*^W£^50>«»WOT«. 

31. ±M* 25 qim3zfeW56r*. 3t+#fl"£W£4> 50 ^ai^Wtt^tt. 

32. ±ffi£ 26 3S0r*fctt3F*£. a+mteWS^SO^fcflWffl*. 

33. — sars ffimm&fctfy&® : &M&ii3&> 
-r&m* a. ±&jg i mm^m^m^^n^mmnmm^' &&&&&& 

sars mmm& *w^«t*w#4ft^. 

34. — jfttfeaJ^^ft+ttW SARS JpfSSSJffiKl^^SiW^rfe. fetsia 

T^W: a.±^2TO^W^^ : § : ^^%#B D p4'^^t;M^ > Kim$L% 

B a n4> SARS iiifif^^iti^s^^. 

35. — sttttn^^a+ttw sars ajfcfiajKto^tt^wrari*. 

36. -^WSHftttA SARS «iWfifeW«EW» ^A^S SEQ ID NO:l-7 

37. -ftW«dftttLA.SARS***|ftWffil6r. fe^AWm i SEQ ED NO:8-14 

38. — jH»*jiSARSJS#s&MWSiaj»JS#. feis* 

39. sars e jstwsai»^#. fete i 

a. fluff*, ^4>'&6<J^!J4 I ^ilg^J«J^^BMJI^ ) @Jtb^jS?«^#^ 
tft»W£&Jh ft 

b. w^ttM-s» as^3W*ae, <M*ge, <ivt&fligaft&*3fcga. 

40. — #3fej£SARSffi«6lfito£fflBM?f*. fe®: 
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42. — 5ft*&SARSJS#gaMtt£&J*^#. 
b. SARSilS##J$)^§S; *P 

43. — jft^ik SARS mms&MtftMiBMlR&* 

b. SARSJS*WJBI^5Se; 

c. /hJKSfi- 

44. — #3fcj£SARS^*g6Jfttt£&J&lPi*. 

b. SARSJS#W#ll&gS> 

c. /hMMfis 
d. 

45. — 5ft3&j£SARSJS#gSMfi*jMJRJS*. fe©: 

b. /JV&J8SS&; 

c. /WRgfi; 

46. -ft SARS ^±&3I 38 ttJff&ftS&JMR** fnS5^±RT&S 

47. sars ^ig , -£W±&2I 39 ^tf&ttS&M!*. *H5^±flT«* 

48. sars -£W±i&Si 40 3350T*&Wfi&JR*5#. *nf5¥-bRT8£ 

49. -#SARSigffi, ^W±J^ 41 33imWSaJ»«#» »H^±WftS 
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50. — sars %m, 42 3Sj9fi£MSffiJft^*> mm¥±.»i&%. 

51. -ft sars SEW, -£W±*fe£ 43 ^KllJUii. *&f5^±*T&gft 

52. -WSARS^m. ^W±3*»44W3fittM»J»*. *3l5#±WSSW 

53. -ft SARS ffi-Sf, -£W±ife* 45 Jff^WM»«*. *nS5^±TJT&£M 

54. -JttiWWJfifA SARS *J#«jftW5{i«E&mW^r*. ^fflftiHJ: 

55. -sfWWJtfA sars jpiWfjteWftflE&mW^rfe. ^-g-JfiffiWSfcSW 

56. -ttilWxtA sars ffl*«jfctti&«£&mw^rfe. &iirraW$t*itt 

57. -ftiJiWstA sars #s*J*JfcW5fc«E&^W^rfe. ^JfeJEWSSAW 

58. -ttiHWJltA SARS J»*«jfcMft!SEfija£W^. ^iffifflW^SW 

±3£H 50 J^ff^^^o 

59. -ftw#mA sars mmmmtfy^&mm-^m, &^mmm%t.&&} 

60. -ftOTft-JttA sars j«#*»ttjEi«LRjSW^rfe. ^-SlfcJBW&SffiJ 

±&ji 52 ^^wjeseii. 

61. -ftWfWA sars j«*tf»to&0Efi&W#fe» ^JfiffiWSfeiW 

±3£H 53 J5&J§tf&tt&W. 

62. -3H»ft«E3t«#^t SARS *5#SjfeW^fe» &^gr#T&^T&#ifeE± 

63. -»ft«E5t«#^t sars mmmmm^m, ^^fffm^mmmi. 
&n 47 ^^atjism. 

64. SARS fcSJSIfeto^fS*, fi^fc0rfc**#lira± 

)&M 48 3?l#ri&MgEl&. 
• 65. -fr&gEgtfctftstt SARS #5**$feflWTfc. ^^3£gilfc#M± 

49 SBJ^z&ft«El&. 

66. — *i«ft«£5i«#*£ift sars mnBm&)ij&> ^^Bf^\t^mm± 
32&m so js^su^mo 

67. sars #i#S^itt3ry£, ^*&Bf3iS«#Jfiffl± 

51 ^^warn. 
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68. —vt%&&&MiR8i sars mn$$±&ijj&, &^%tffii&&T&%mm± 
&m 52 mffifttt&&o 

69. — ftftaE*«#«5fii: sars mmmmm^m, ^^m^^mm± 
&m 53 «^f»wa£af. 

70. ±3&S « gUW&Warft, £4«0r*fc*«#£A3ll. 

71. ±*&& 63 JlJJr&fitorfe, ^Jjf&gTSfcMA^. 

72. ±&Jil 6433TO£ft3F$£, &+0r3Mtt#£A3S. 

73. ±&SI 65 ^^ft^fe, ^^^^#^A^o 

74. ±&jg 66 mffi&foum, &*m&&&M&A&o 

75. ±j*» 67 mm&m-xm, &*m&&&&&A&. 

76. ±&J&68$i0r*fcto#fe, £+JJr&»*#£A#S. 

78. — ft^Jff S«# SARS 

46 TO&ftj&lt . 

79. ' — #^?T^# SARS 

47 1&ffi&M&&. 

80. — #^?7^# SARS 

48 Wffi&M&M. 

81. — #?&Jfg«# SARS 

49 mffi&M&S. 

82. — ftftlT&&M SARS 

50 fl|J?f3*fl«I«ElS. 

83. — fl»$&*fgT5$# SARS 

51 TO^W^H. 

84. — #$&*f g«# SARS 

52 TO&lft&lt. 

85. — ftteJT^T&t SARS 

d3 mmify&ti. 

86. ±3£jg 78 3HJ5f3* fitr^te. K+0ffc«tt#£A3U. 

87. ±&jg 79 TO&Ift^m ^^J9f4feS«#JiA^. 

88. Jh*^ 80 JBJ^ftfitorfe, g+^M^iafct^Ajlo 

89. 81 flUJWiW^fe, ^+Jff«Stt#*A^. 

90. ±4BJ» 82 355^fifl^rfe, &+0n&gia$#JiA2t. 

91. ±&ms3mffi&fo-%m, #+0t«3B*#*a3j. 

92. ±i!£& 84 3SSJ^fttt:frSi, £4>JW&£«#*A3S. 

93. ±3*B 85 5SJ9f3*W^rfe, ^+JW«5t«#AA3IS. 



12 



WO 2005/001096 PCT/CN2004/000645 



*%W&}%.WAM : & 2003 ^ 1 n 31 BXtttlf- 2003 2 ^ 10 B tfl SARS 
tm&& RNA cDNA, ^jeSARSSl*«#£»Hffl#7ll. 
SARS 5g)|Kffi#£gSB&ff^J(J*^lfr£fc GZ02102003), BP^&HJ* SEQIDNO: 
l.U«A:?B#*. 62^, rMfrJSR, 2003 ^ljl 31 BjFF#»*&. «» « 

mm, 2B4B®mmiim, mm^mmmm^, ^m%Amnm^mm 
mmrtmnAARm&mft, mm Ms^-^inm, ^ 2003 ^ 

2 10 0 0 £ 15 #@H¥ ^W^lt^tTo ^nTJS-^(2003 ¥2^11 0)15 £ 
1.2 

1.3 ^*£^Jj«^#tr 

1.3.1 &RNAto$t& ^ffl H IS Invitrogen £W] TRIZOL Reagent ^BJ&. # 

1.3.2 cDNA -^^jfO^r^^lJiiJ^ JB ThermoScript (Invitrogen, USA)#18fi#l3l 
cDNA„*g^E£?F m SARS ^^#^^J^it^M SARS JS#^3IHW 

pcr ^\m, pcr ikb ^^iwi-w^ 200 tt&i&tts 

i£ t PCR 39 -f-flPF 25 ul &M&rf¥*>1ft 14 ^#ifilAM^## 

3BF TP£ 0.5°C.PCR j^MJJf^ffl ABI Big Dye Terminator ABI377 #l#± 

ai^To Bfi'J^^'Jfitlia-a f^fflSHf University of Washington #J "Phred, Phrap and 
Consed" MJ¥* 
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*fflj&, ttJ56rt*E^^i>. M^RjfiL 200ml, M^Jft^jfiL^?^^. 
2.2 

2.3 mmfe^frtir 

ftmAmfeWi SARS JB>|**B*J*fll£te* 29760 >M*&.lft£* GZ02102003, 

wmw&frymJA— ismt:^ 2003 ^ 2 j 10 0 ^s#i^i^*+^tb . 

GeneBank ±gm#J^'£ SARS S^^^atfrftXt ( S 2003 ^6^60±, 
17 & SARS SJbaPl^^S** GeneBank ±, ZJ01 W^£tM 

^^^^(CCTACTGGTTACCAACCTGAATGGAATAT), . 
17 * SARS StfWS*£/^tb4iE. & 29 4^^^iJltt#£:^i«T ORF10 
fBORFll ftg&£*9*g> ^tB^^m? 1 ® SARS , M M. 2003 ^ 3 J J5 

SttWJSAfcrttfetHM SARS JiBro&**&S*T±*&M 29 -t^B^ai. 
-^m. i sars SBJtKJSS-^*^® SARS SJRffi 

#fiq£i«Kto^SH4. «Jlfc- »?IAffl*A*J?f«»!W SARS JW***^ 1 *^. 

. 17 ^ SARS 3Stttfl#£J*alfcfc« 
^*fc*a*tH#N£5E#. *H^«fKttttlil» TOR2 SARS-CoV J* 
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B Hftffi -tmm^M. GZ02102003 flf&WW 29 ^Hj«&^7 ORF10 ft 

\\®mMwm>, ^m$pffl2A^p^2B^o 

cDNA SNP m&Jj&Mfe SARS B^^HfitJ^J?^. 

^^ftanKj^te^^upj^^— mA^MM sars 

29 ^^^jf ^(CCTACTGGTTACCAACCTGAATGGAATAT, J&fc l)o 



MM&M SARS ^tr^At***, g^J&£J?#J$l£#J sars Mftffi&bXMT 

^/f^J^^^^T ORF10 ft 11(JES 2A ftl 2B)„ 3)&— gUJSJII Bfr 

sars mvtmmo mummk^^nj^^ 

sars : 



S 2A ft ORF10 ft® 2B ft ORF11 tfc 
ffi 3 ftPCR^^J.DNA Marker: JATM±titik%l 1.100bp ; 2.250bp;3.500bp; 
4.750bp; S.lOOObp; 6.2000bp ; 7.2500bp ; 8.5000bp; 9.7500bp ; lO.lOOOObp; 
11.15000bp. PCR ftm.: )A&m%fo®.% S SI ft&L; S2 E M 

fi; N PXN >S. 

4: M^pMD18-T (STakara^^^)- 
5: SK S2x E. M> Ns ft X2 fcl pMD18-T j£ ! 
ffl 6: pcDNA3.1(+)/(-)Sif . 

@7: SS-SJ^i^ pcDNA3.1(+)/ (-) (SU S2. E. M. NftX2) %\ 

m 8A-8D ^^mmm^m^mmm^m^m^^o ® sa s 

r fc, S2o SSC+ft^&SgS, M®&ftESfifi<J0^^#, S3G. m 8D 4" 
ft*&Eg6, Miei3Nie^i#t#, S3Nc 

MlSfPElfifif])IIit#, BPS3Gfl=*0Eim*T; ffl PBS ^JtfJJR. 
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^mm i. sars ?P3#^0jT-©#j^fc 

SARS 'MM RNA $& 
1.1 W 

Li.2 ^ sars mm^mmR'. ^r^-itmmm sars M5Bt:«i^cs#. 

1.2.3TRIZOL Reagent: ffc g GIBCOBRL ^ , RNA ^SlTaSftJ^. 
1.2 

1.2.1 9l*# : f-801C*«r+fl«I«#l!*ffl^ lOOmg, 

1.2.2 mtB lml TRIZOLttfrJjm&a^+, feS^fl-, ftws^i^^i 

^ TRIZOL lit ?f!j/5 , ffl 1.5ml ft'frtfl&ft- 

1.2.3 fttt'frM^'M'r 1 5 iWfrf^inA 0.2ml ffl^M*! 

1 .2.4 4 °C M 'fr 1 5 . 1 2000g/^-^ o 

1.2.5 l&^'OJS-£RNA#J±Jl7K*l. in A 0.5ml ^i&J&E 15 ft¥f. 

1.2.6 4°C^I> 10 ft¥f, 12000gWt«. 

1.2.7 *8Ul$ft, ffl75%ttZ»Bt«fej*KNA?Jt«*— »C. 

1.2.8 ^RNAtJtiJl^ffi^+WSmTB. in A 50ml RNA H^W^H 

cDNA 
2.1 fa*4 

2.1.1 cDNA^«JflIA: RNA PCR Kit (AMV) Ver.2.1 > JfiS^^H. 

2.1.2 SARS RNA: &W;SfEM&Jfert?*ii8l. 
2.2 

2.2.1 fijSZ$I£-4& 



MgCl 4.0^1 

aHt* 2.0^1 

dNTP 2.0|xl 

RNAase WWJ 0.5pl 

Random 31^1 1.0^1 

OrligodT l.Ojxl 

RNAgStfc 1.0[xl 
Transcriptase @$ 1 .Op.1 

7jC 7.5 |il 

2.2.2 BMffif 



37°C fP?W 50 jltVt 
%2iP-. 50-C »W2^44 
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3^: 37'C 1&1f5ft®t 

I5#: 95°C mUlfrW 

PCR#"i# 

3.1 #$4 

3.1.1 PCR i5df!j#: KaTaRa Ex Taq, 

3.1.2 cDNA S^^Hfi^tf* 
3.2 

3.2.1 

1 OX Ex Taq B&ffl. 
dNTP 



cDNA gt& 

Taq 

3.2.2 -JMjBJIP 

1 ip: 94°C 3 frV? 
li&x 94'C J»W30*>*t 



l.Op.1 
0.8^1 
1.0^1 
0.5|xl 
0.5 |il 
0.05^1 
6.15jnl 




3#: 58 *C M'W 20 

4 72°c 40 ca-i rajgrattaw^***. »wn*ra^ 

40 #10 4 ) 

5^: fi£J&2^> K533?*PSM^34& 

6^: 72C JBWS^Ht. 

2. SARS Jg*ffi^tJii*H^aW3!Elft 
6 >MflJM6HJtRto PCR rii 

#fW#JPCR3l^ (JUL*—) ATG (start codon), #JJtW 

m PCR j^tttHSfc S'^MW^lt? (stop codon), ^ifc^^Wfttt&^I^S) 

##Jfgc$H- OD m 200ul #J minipore ^cWKMMfS, 5 
«ES» & VCR Rmitffi 10X &m . 

mTakaxa&nmmMPCRT&m±, PCR (pCEM T Easy clones) ffl 

J® pGEM-T Easy 6«J^^o PCR 1/10 ttfRWW'HItt. 10~50ng ftgl 

dNTP, 1/10 10 f& PCR 2>NM£#]TaqSI, MWtKSX# 

#*R (10fij25ul), PCR 0*8** 94'C 4 94C 30 #-58X330 £-72 
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•C 2 30 l&m 30 >MS3*, 2.&ft— ^ 72 °C 10 #HftM PCR ^iS^ffl 

Eppendorf & % #J PCR jS^X . 

PCR 3 Bff^ = 

ffl Qiagen £-^ii#l#J PCR Purification Kit & W±#T f##J PCR j^tt^HWgMfc, 
SIM-^pMD18-T (Takaia^WTA^Rt®#, JES4)&2:1 M 5:1 ?£®#J0# 
$&£bt, 10 5!] 20ul ^^H^fi 1 ^, ^»4fcS0 DH5 a MS%. 

^Wff^W lOOug/ml Ampicillin *B IPTG/X-gal tfj LB ±g#S±#fei£&fe#J^ 
ft. ^»J>I^^^|ffl4mlLB(100ug/mlArnpicilliri)±^#B$I^M*i (ffl Qiagen^ 
w] ftj miniprep extraction kit), ifi-^i^ (ffl BamHI *P EcoRI 5fc#J SK S2> 
E, M|PN ytm» M Kpnl ffl EcoRI 3fe«J X2 fcfcfeWfcW&lfcJHfWiE 

a^w«A^a <Bffl 5). m^miEm^bm\^B.m^mm^mm± 

mWlfavEfe W SK S2^ E^ M Jftl N $ 5 <t» pMD18-T JJCft, BamHI #1 

EcoRI *#Jj5, ^# P ° R |^4»mA^^:it>t^pMD18-T^?f, Qiagen 
£-fr| ffy gel extraction kit &&ft£ltfftfBl&ttffi A Jt&SU S2, E> MfH N, ftjg 
#&S#gM^Jjfclfc£!l BamHI f0 EcoRI H^^-ttS^fitJ pcDNA3. 1 (+) ( J*L® 6) & 
fo;W X2pMD18-T ^^Uliffl EcoRI 5&1 Kpnl %8tffWiV) , afcW3£RfeSIJfl EcoRI m Kpnl 

#*fii#«!flijgw pcDNA3. i ( — ) (i@ 6) j?f#aiw^siafi<i 

pcDNA3. 1(+)/ (-) (Sl> S2^ E. N X2) (J&ffl 7) DNA 



PCR 




mm 


SI 

(-1980 bp) 


E2-UD-1: 5* ACA GGA TCC AAG AAC jATGj TTT ATT TTC TTA 
TT3* 

5a/7)HI Start codon 
E2-down-l : 5' AGA TCT GAA TljC TA(T CCA ATA GGA ATG 
TCG CAC TC 3* 

Bglll EcoRI 


^»#J # 1 pGEM-T Easy 


J2 

(-1940 bp) 


E2-up-2: 5* ATT GGA TCC ACC |ATG| GGC TGT CTT ATA GGA 
GCT GAG C 3* 

BamHI Start codon 
K2-down-2: 5* ATG GAT CC|G AAT TC T GGC TGT GCA GTA 
ATT GAT CT 3' 

BamHI EcoRI 


W # 2 pGEM-T Easy 

mum 


E 

(~300bp) 


E-up: 5' CAA GGA TCC GTT |ATG| TAC TCA TTC GTT TCG 3' 

BamHI Start codon 
F.-dnwrv 5' ACA AGA TCT GAA TTC TTT AAG CTC CTC AAC 
GGT AA 3* 

Bgfll EcoRI 


^itW # 5 pGEM— T Easy 


M 

(-760 bp) 


M-up: 5' ACA GGA TCC ATC (ATG) GCA GAC AAC GGT AC 3' 

BamHI Start codon 
M-down: 5' AAC AGA TCT GAA TTC GCA ATC CTG AAA 
GTC CTC ATA 3' 

Bgdl EcoRI 


# 4 pGEM-T Easy 

mum 


N 

(-1315 bp) 


N-up: 5' ATT GGA TCC GTC |ATG| GAC AAT AAC CAG AAT 
GGA GGA CG 3' 

BamHI Start codon 
. N-down: 5* AAC AGA TCT GAA TTC ATT CTG CAC AAG 


^it&tJ # 3 pGEM-T Easy 
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AG 3' 

l_ Bglll EcoRl 




X2 
(~380bp) 


X2-ud: 5* ACA CCA TG|G AAT TClG AOA TG|G CTA TIT UAC 
CGA AG 3* 

Nco\ EcoRl Start codon 
X2-down: 5' CAG GTA CCjG GAT CCtA ATA TTG CAG CAG 
TAC GCA C 3* 

Kpnl BamHl 


# 6 pGEM-T Easy 







SSl^Elft^W pcDNA3.1 4ft 


pcDNA3.1(+)-Sl 


BamHI/EcoRI B5 vJ Eft SI /T gfc 
(-1980 bp), pMD18-T/Sl 


rSanirll/iiCOKI J-P? VJ PJ 

pcDNA3.1(+) 




(-1940 bp), JfcM^ pMD18-T/S2 


BamHI/EcoRI H "60 M 

J-' null iif i^wvivi F4*ir /J w «/ 

pcDNA3.1(+) 


pcDNA3.1(+)-E 


BamHI/EcoRI ftttft) E (-300 
bp), ^^i-T- pMD18-T/E 


BamHI/EcoRI 1 U 6*1 
pcDNA3.1(+) 


pcDNA3.1(+)-M 


BamHI/EcoRI MS*! M Jt^(~760 
bp) pMD18-T/M 


BamHI/EcoRI S§ #J #3 
pcDNA3.1(+) 


pcDNA3.1(+)-N 


BamHI/EcoRI g& W 6?J N ft Wt. 
(-1315 bp) pMD18-T/N 


BamHI/EcoRI M W #J 
pcDNA3.1(+) 


pcDNA3.1(— )-X2 


KpnI/EcoRI mVJttl X2 KWl (-380 
bp) pMD18-T/X2 


KpnI/EcoRI WW® pcDNA3.1(~) 



3. SARS fflftMM (CoV-SARS) tfy E M S fi6* X *g 

^J»?SW#jSa*ffl : f«l3felS5i<b'SlKSa (EX ^JKSfi (M)> Jfel35 

g& (Spike) SKUge (S) mm%m& (N) W^S^^WSlMS. #rWMIR 
mm^W^^ E3 SU^tW E4 ORF6 B&7 ORF6 

SARS S MSSM- &Mft3tJA Si fc^+ftAflMS SARS 
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m±&&m&'m*&if%&' &t-mm&s&m io 8th P fu mm&M-& 

/hi, (6 R). glft^, 45MTO]fiL#-&o ffl ELISA &3iSg£U EgSlMtft. 



gl&^JI^^ 8A-8D ^ » SI ;J&R 



8A); S2*3fcifcSg&#E§aWJffi£«# (@8B); S3G£3tf£SSc&> M 

fijpE5fifi??J?ri£*# (S8C); S3Nj»&Eg6> M§a*nNSafi9#r&$J 

& ELISA ^itt?Lo HC4SMff^W35^fi<Jin;®» ffl^XtWR. 

4. S3N 3BE1Sr&<h R* Wfifi&Sft 




19g#l29g 

2. sars igG elisa fciBsfcRFFA**** fcbg£^£b£WP&^ 

1. 



1) ^15: C57<hR, 8j^A^. ^2i, «£"MS #&^0JTO8^##J 
J^ffilf^m S3N IP PBS Jtf J». S3N &&mT PBS, 10 8 pfu/ml 
PBS, «R'hSU££t 0.5ml. 

2) skmu&: frm^om (a^htirx im> 4m> em> &'m <.&%m> 




3) JfiLYB^ 1 SARS 

*^3sfflWSt sars elisa fc«&7fc*2E4b:ft*IMc*tt£&4Wft* 

WPB^^W ELISA &$imftJ#tfjSfiIi±&fiM#& Himani Bisht, 
Anjeanette Roberts, et al. Severe acute respiratory syndrome coronavirus spike 
protein expressed by attenuated vaccinia virus protectively immunizes mice. 
PNAS April 27, 2004, vol. 101 no. 17 6641-6646 s MXfo> M&X, 



toft Spike iBfrSWIi§itW^^^^^ SARS-CoV 



2. Afte**: 
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a. ##J£tt« y M*lfc?L*l# : F PBS (pH7.5) ft 5% BSA£ 37°C 
60 ##r*. 

b. ffi»J^^^«5^, inA-f&tk^#WJfiLv»# B a p (i/50 ##^) 

fnPJPH^Mtl, 37°C m W 60 o 

c. m&M&ffi1$ffiWL$tU 5 &Jg, £-?L2jq AT^'JM^: 0.5 ^ig/ml ^tR IgG 
-HRP + 0.2% tween 20 + 1% BSA PBS , 37°C JffTf 60 ^ . 

d. fflT^^J^^^^+0.05% tween 20 foffi. 5 &J§, ^^-&Bj^Tm-fe>S. 



^ 0 mm&&m&iftm(5-\o 

e. ^-feillm, 450nm,630nm 

y^mn^ dnasars ^mwAfr^MSJWs®: 





S3N 


PBS 






01/16 


01/16 






02/18 


02/18 




J$— &&lt(week 0) 


02/19 


02/19 




%— W&M. (week 2) 


03/03 


03/03 




0 - ^^jfiL(week 4) 


03/17 


03/17 


ELISA3 #Clfcit#tS 


HH#cML(week 6) 


03/31 


03/31 




M M & & ifiL (week 8) 
preinjection 


04/14 


04/14 


ELISA 


#C$£&j-(week 8) 


04/14 


04/14 




HS&^iftKweek 10) 


04/28 


04/28 




HA#:I&Jfil.(week 12) 


05/12 


05/12 




H-b&SSUftLCweek 14) — ^ 


05/27 


05/27 


ELISA8 &lfiL?S#i& 



if$^k%EusAffi-%&j?kmnQ* 4. 8> io #1 12 m&'bM&m SARS 
igGttmm, &k&m&&iffe&ffim° mnm&imwffi^, tg^mw 1. Ad-S3N 

2. ^ 8 J^fi^J Ad-S3N S^lt"5T 

* 

%m'hWL&)Wm&&%.&> ^^3oooo ^m#jas9« 

^ifiM 5. SARS DNA & iST S2 , S3N , S3G M^Z Utfy^^M 

dna m.w&umffim%m#. sars mnm& s *n 

E ittSH>T-&M#JSiJ& S2 tiAiS^ E>M IP N m tfJ^H)tl£iTD#J2iJ& S3N 

2sElt, £3£+SAi§53 S, .EfnM^fi0tSH>T-M^^S3G^. DNA=)£3& 
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m& SARS DNA S2, S3(N), S3(G)^^i,^^^^^^ffl » 

2. SARS IgG ifL# ELISA ^i!l^!^^4b^^^:^bbg^fe^PB^wI 0 

1) ^15: SD*H, ^200g, US, ^4i, 3^^mmm.3^, HEM^/PBS 
£1* -t^BU^I^ 0 M)*n 8 JflMJMJ^aHMjgm S2, S3(N), S3(G) *D PBS 
tl. &&%mft%m^ PBS, 10 9 pfiiARo 

2) jfiLYf$iJ^-: #30^ OMI C&lfirX 4J1 8 Ml (£l*fr>> 10 M> 12JM16JD, 
MMMiSL^ 200 ifiL#^&Sta 1 <Mtf, ^!>$!jML7f, ifiL^p^^O °c W 

Mo 

3) Mm* SARS tfLftfoWU 

^i&itfflltt SARS ELISA fam&^M&ik&^is&^W&^WA 

^^etj elisa ^i^:^j^Kj«5iii±^f^efe, #J«;£. • 

a. «*>JAW#^aife?U»»^F PBS (pH 7.5) W 5% BSA £ 37°C Jf ft^JffW 60 

b. ;BttfrJ£J?f#Jfe*$fefc 5 iqA^fcb##StJJflL^#o a B (i/50##j&) *PPJ 

mVEttM®}, 37°CH?W60^o 

c. ffltt^JAJJf^jJfeftttftSifcJg, #?LiPAT?!)?I^: 0.5 M-g/ml^tnl^^IgG 
-HRP+ 0.2% tween 20 + 1% BSA PBS , 37°C WW 60 #fcf o 

d. ffltt*U*J?f#j*?R-H).05% tween 20 5 ^^J^BJ^afeSjSd. 
3£$iJMfeM&lttBtrBJ(5-10 3B+). 

e. ^^-fc^!!)*, 450nm, 630nm 



T^Bf DNA SARS ^l&6tl*#ait^PmjfiL B fl: 





S2 


S3N 


S3G 


PBS 




04/08 


04/08 


04/08 


04/08 


m— &&l*(week 0) 


04/08 


04/08 


04/08 


04/08 


H — ^l^lfQ. (week 4) 


05/09 


05/09 


05/09 


05/09 


H ~ &$UfiL+&|rj-(week 8) 


06/03 


06/03 


06/03 


06/03 


Jg = ?£$UfiL(week 10) 


06/17 


06/17 


06/17 


06/17 


B23^^ifiL(week 12) 


07/01 . 


07/01 


07/01 . 


07/01 
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#m%km ELISA ffijj&fomM (h 4 SUfeiJt+fiSjft SARS IgG WSSffi, 
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1. —ft&ntti&&r&Wi. m%T&J¥&h a. SEQIDNOrl tt^ft^KWIli • 

b. 90%6<JJ^j!j-^ SEQ BDNO:l WJ^J^Ilft^^frMJ^Js *P» a) 

SEQ ID NO:8; b.^WSd> 90%tfj/??!j-!5 SEQ IDNO:8 tt£M&fr?\l&fttfi5z&& 
mmJ¥M; c.SBQTDKO:Sfa&mWtfrH*ffy&.Q0tS&) i r&.* fB> d.SEQIDNO:8 

3. —ft#nm&& : &n, a.&g SEQIDNO^lft^^gFi^!); b. A 
90%tfj^#JJgi£ g SEQ ID NO:2-7 tt#^ttraW^&£#^K#flli Si, 

c. -5 a) Hfcb) S^W^ftWKJ^. 

4. -##0JW£flfc#?ll> ft#3SiT^I*i;at»^?ll« a. SEQ ID NO:8 
m^tJ; b. AWSd>90%Kl^JIJ-^SEQIDNO:8 ftft£RJ¥?Uffil3K)^&ft£tt 

c.SEQIDNO:8 W^K^^I+W^Stt^S; d. SEQ ID NO:8 #J 



5. -#t^*f SARS ^^MSjaStW^HW^tt^S. a. 
g SEQ ID NO:9-14 ft^tt&ttJttffl: b. JfcW£d> 90%W^-^3&S SEQ ID 

12. -ftmwi&&m, ^^mmmm^. i 0r&W£«re«. sn^±w 



14. — Wl 

15. -nmm. 

16. —wmm. 
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is. -nmmm.^, ^m^m^±^^mwm^mumwM 9 mmm 

20. -#fflfti#pW SARS ^##^Wi#*T»J^, ^WftjfilSI* 2 ^fiE 

22. -#ffl^t$!|#n a n^ SARS #j##£q«ff-, ^WS4> 20 ^H&fc^tt^ 

^#£fcim£fTO/&&£3te#to^rF. sars 

23. — #ffi^i!)#p D p^ SARS #W SEQ ID NO:15 M&m 

24. —ftmkw&+sARs#jmto&& : &mtij-%fk, &m sars 

20 ^mm&m^m, w sars «#£«#»#?ii:E*hw# 

JO, SARS *#£^^ra»/fc&^^#to*#T. # 

sars mm^m^m^; m, \>. WHffimt&A&#&iEtt, *n*# 

25. -ft^^R^^SARS^^^M^fe, 9H£ SARS M^ttWK 

20 ^mm&m&wi, &-&*3#r+m sars js^^r^ jos^wi? 

JO, W&#tf:gE««Hrt-J§ SARS ^#^^m^Hl^^^m^e<J^#T, # 
SARS «#£«l : KjSV£ ! *D, b. iP*# 

26. -?') J ^#p a p4 I SARS ^W^^&W^fe, J?T*& SARS JW^ftWK 

&^m& 20 >M£»£are«, &^#n D B*itt sars ffim&m&mmnmmfr 
m> jmmttmmor^ sars mn^wmmxn^m^^wm^-r , m 
sars mm^m^m^; in, b. ttamw^^-^w^-^?? . *nm# 

27. ft*w*24jraw*«, at+awsMrtrs^ 30 ^mmmwrnnJ 

28. ft5pJH*25ff3i6<I^rfe, ^^^^^30^^^^. 

29. ismm$L 26ffimtrtm, &+mntn&i> 30 -t««w«^K. 

V I * 
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30. tt*J53fc24Jfi*fctt3f*. £«t««HH~£W£4> 50 ^ifi<]Iff. 

31. ft5pJ5*25JJfi*»^Tfe, K+*fr*tf£d> 50 >hft£to« : ffl*. 

32. tt*I5* 26 J9faW55rft. &<W#f"g-WM4> 50 >N$«fiW£«. 

33. -#&#J£#/#q n n +«5 sars M£6JffW£&W«to>5rte. 

34. -#^#J^#p n n'f mm SARS ^SfiJgfW^fe^W^Tte, 

■a* sars m9&&mi&&&&WLf&i&Eto2k. 

35. -ftm^ww&'pmm sars Ms&iRtt^&reKtt^. 

^J#p a n4" SARS I«lfiIS«I^Ifl!fi<)#4ll^. 

36. — #W>»in;A SARS &^=BrW&S SEQ ID NO:l-7 

37. -#W«#tA SARS &3^Ti£g SEQ ID NO:8-14 

40. — ftm&sARsmnw&ffimn.mmmu, 

a. mm, %*&Mm\}*ftmmm?®ft&®LBm, mitmm^mmm^ 

41. — #3£&sarsm£6js#jmmm, 
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d. SARS^WJW^SS; fH 

e. '.h'&J&SgB. 

d. SARS^##J$!j^&; SI 

e. /N&fiS. 

44. — #$5SSARSJS*SfiMWS^lR?S#» 

f. <M£§&; 

g. 'Jv&IKg6. 

45. — W^SARSJS#S6MWMJfiJS#» 

f. <NK5&i ft 

g. ^^C^llfi. 

46. -ft SARS , ^WfejfiJS* 38 #n$ftj 

47. —ft SARS , 39 ^Mfai) 

48. -ft sars see, -a-w&jpjsfcfc 40 mmhwamm 

49. -ft SARS ^-W*Sl3fiJ55* 41 #r&WSfflJKH 

50. -ft SARS «EH, ^fipRSIRfc 42 J9fj£NSIiJKlj 

51. -ft SARS ;£3t, *W=MJ5M* 43 J^WMflH 

52. —ft SARS j^ffi, ^Wfe^^^ 44 flf&Wmi 

53. -ft sars -£Wfc*J3£fc 45 0nMlSMM5#, *n353*±RT& 
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mm®;* 

54. — ftffiWMA sars m*&&ttl&&EMtoJft&* fe^3»fflW»*Wtt 

mm* 46 flf&w&m. 

55. — #iHUr#WA sars ftMJfett&&&&ft3r&» ^JfifflWSfc*W 

56. — ftiHtrtf-afA sars 

57. — #iHIUr#f-afrA sars jg^gftW&i&Rj&W;***, ^JfifflWSfcSW 

58. — #ilWA sars AM%A!lft^m' ^MW^feilft 

50 flr&W&H. 

59. — #i^U#^A SARS aB#«|fcW&&KjS£&<J#$£, ^JfifflWSfe*W 

51 ffi&m&m. 

60. — fl»fliur*i-xtA sars ^««*w^sesjS£W^» ^mm^sm 

®.mm* 52Mttfii. 

61. --#Wff-*j-A SARS ^MJfeW^SJSZW^TS, fi^-Jfi^WSfcfiW 

ftjpjsi* 53 mmM&g. 

62. — #j6SES«#*6^ SARS # 

63. — #*«EStt#»ait sars m 
mm* 47 m^w^Ho 

64. — SARS •# 

65. — *J>Affi5Jtt#«tt SARS ft 

66. — ft&£3Bfc#ftstft SARS £i 

mm* 5omw«£H. 

67. — #A«E38«#aaft: SARS £| 

51 J^WSEH. 

68. — ft$L&&&M]lti8l SARS ft 

jpjg* 52 flri&itt-sm. 

69. — #4fc«ES«#«5ift; SARS ffi 

mm* 52 waMflEier. 

70. ttsfiw* 62 jwaw^s*, »+jwaawt*A3fe- 

72. 64 JlfifeW^, K*JW*^t*#ftA3fc. 
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H/ffd III 
Sph) 




T-Cloning Site 



Sequencing Primer Rtf-M 
AG CG G ATAAC AATTTCAC AC A6G 



Xmal 
$ma l 



facZ + EcoR I Sacl Kpn\\ \BamH i Xbal EgpRV Sail 1 Fell \3pfil Hind HI 

— i 1 i 1 i ' i I — — — i i 1 i \ i — -^-i t 1 I — 1 r 

AGCGG ATAAC AATT TCAC ACAG GA A ACAG CTATGACC ATG ATTACGAATTCG AGCTCGGTACC C GGGG ATCC7 CTAQ AG ATATCGTCGACC TG C AG GCATGC AAGCTT 



BamHl Xbal EcoRV 



Hlnoll 

Acci Ssettsri 

Sail I Pail [Spjrt jgndjjl 
1 | — — i p i 



GGCACTGGCCGTCGTTTrACAACGTCGTGACTGGGAAAACCCTGGCG 

CAGCACTGACCCTTTTGGGACCGC 

Sequencing Primer M 13-47 



T-Vector Cloning 



t c t agaga t T a teg I cgocc - (Destroyed EcoR V Site) 
agaicicia Tl agcagctgg 
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<no> mmitfffi&ffix^m&m&^m&m 

<120> StSARSjgm 
<130> CGCNS41571 

<150> CN03142873.8 
<151> 2003-06-17 

<160> 1 

<170> Patentln version 3.1 

<210> 1 
<211> 29760 
<212> DNA 

<213> SARS ^^(SARS-CoV) 
<400> 1 

atattaggtt tttacctacc caggaaaagc caaccaacct cgatctcttg tagatctgtt 60 
ctctaaacga actttaaaat ctgtgtagct gtcgctcggc tgcatgccta gtgcacctac 120 
gcagtataaa caataataaa ttttactgtc gttgacaaga aacgagtaac tcgtccctct 180 
tctgcagact gcttacggtt tcgtccgtgt tgcagtcgat catcagcata cctaggtttc 240 
gtccgggtgt gaccgaaagg taagatggag agccttgttc ttggtgtcaa cgagaaaaca 300 
cacgtccaac tcagtttgcc tgtccttcag gttagagacg tgctagtgcg tggcttcggg 360 
gactctgtgg aagaggccct atcggaggca cgtgaacacc tcaaaaatgg cacttgtggt 420 
ctagtagagc tggaaaaagg cgtactgccc cagcttgaac agccctatgt gttcattaaa 480 
cgttctgatg ccttaagcac caatcactgc cacaaggtcg ttgagctggt tgcagaaatg 540 
gacggcattc agtacggtcg tagcggtata acactgggag tactcgtgcc acatgtgggc 600 
gaaaccccaa ttgcataccg caatgttctt cttcgtaaga acggtaataa gggagccggt 660 
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ggtcatagct atggcatcga tctaaagtct tatgacttag gtgacgagct tggcactgat 720 
cccattgaag attatgaaca aaactggaac actaagcatg gcagtggtgc actccgtgaa 780 
ctcactcgtg agctcaatgg aggtgcagtc actcgctatg tcgacaacaa tttctgtggc 840 
ccagatgggt accctcttga ttgcatcaaa gattttctcg cacgcgcggg caagtcaatg 900 
tgcactcttt ccgaacaact tgattacatc gagtcgaaga gaggtgtcta ctgctgccgt 960 
gaccatgagc atgaaattgc ctggttcact gagcgctctg ataagagcta cgagcaccag 1020 
acacccttcg aaattaagag tgccaagaaa tttgacactt tcaaagggga atgcccaaag 1080 
tttgtgtttc ctcttaactc aaaagtcaaa gtcattcaac cacgtgttga aaagaaaaag 1140 
actgagggtt tcatggggcg tatacgctct gtgtaccctg ttgcatctcc acaggagtgt 1200 
aacaacatgc acttgtctac cttgatgaaa tgtaatcatt gcgatgaagt ttcatggcag 1260 
acgtgcgact ttctgaaagc cacttgtgaa cattgtggca ctgaaaattt agttattgaa 1320 
ggacctacta catgtgggta cctacctact aatgctgtag tgaaaatgcc atgtcctgcc 1380 
tgtcaagacc cagagattgg acctgagcat agtgttgcag attatcacaa ccactcaaac 1440 
attgaaactc gactccgcaa gggaggtagg actagatgtt ttggaggctg tgtgtttgcc 1500 
tatgttggct gctataataa gcgtgcctac tgggttcctc gtgctagtgc tgatattggc 1560 
tcaggccata ctggcattac tggtgacaat gtggagacct tgaatgagga tctccttgag 1620 
atactgagtc gtgaacgtgt taacattaac attgttggcg attttcattt gaatgaagag 1680 
gttgccatca ttttggcatc tttctctgct tctacaagtg cctttattga cactataaag 1740 
agtcttgatt acaagtcttt caaaaccatt gttgagtcct gcggtaacta taaagttacc 1800 
aagggaaagc ccgtaaaagg tgcttggaac attggacaac agagatcagt tttaacacca 1860 
ctgtgtggtt ttccctcaca ggctgctggt gttatcagat caatttttgc gcgcacactt 1920 
gatgcagcaa accactcaat tcctgatttg caaagagcag ctgtcaccat acttgatggt 1980 
atttctgaac agtcattacg tcttgtcgac gccatggttt atacttcaga cctgctcacc 2040 
aacagtgtca ttattatggc atatgtaact ggtggtcttg tacaacagac ttctcagtgg 2100 
ttgtctaatc ttttgggcac tactgttgaa aaactcaggc ctatctttga atggattgag 2160 
gcgaaactta gtgcaggagt tgaatttctc aaggatgctt gggagattct caaatttctc 2220 
attacaggtg tttttgacat cgtcaagggt caaatacagg ttgcttcaga taacatcaag 2280 
gattgtgtaa aatgcttcat tgatgttgtt aacaaggcac tcgaaatgtg cattgatcaa 2340 
gtcactatcg ctggcgcaaa gttgcgatca ctcaacttag gtgaagtctt catcgctcaa 2400 

* 

agcaagggac tttaccgtca gtgtatacgt ggcaaggagc agctgcaact actcatgcct 2460 
cttaaggcac caaaagaagt aacctttctt gaaggtgatt cacatgacac agtacttacc 2520 
tctgaggagg ttgttctcaa gaacggtgaa ctcgaagcac tcgagacgcc cgttgatagc 2580 
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ttcacaaatg gagctatcgt tggcacacca gtctgtgtaa atggcctcat gctcttagag 2640 
attaaggaca aagaacaata ctgcgcattg tctcctggtt tactggctac aaacaatgtc 2700 
tttcgcttaa aagggggtgc accaattaaa ggtgtaacct ttggagaaga tactgtttgg 2760 
gaagttcaag gttacaagaa tgtgagaatc acatttgagc ttgatgaacg tgttgacaaa 2820 
gtgcttaatg aaaagtgctc tgtctacact gttgaatccg gtaccgaagt tactgagttt 2880 
gcatgtgttg tagcagaggc tgttgtgaag actttacaac cagtttctga tctccttacc 2940 
aacatgggta ttgatcttga tgagtggagt gtagctacat tctacttatt tgatgatgct 3000 
ggtgaagaaa acttttcatc acgtatgtat tgttcctttt accctccaga tgaggaagaa 3060 
gaggacgatg cagagtgtga ggaagaagaa attgatgaaa cctgtgaaca tgagtacggt 3120 
acagaggatg attatcaagg tctccctctg gaatttggtg cctcagctga aacagttcga 3180 
gttgaggaag aagaagagga agactggctg gatgatacta ctgagcaatc agagattgag 3240 
ccagaaccag aacctacacc tgaagaacca gttaatcagt ttactggtta tttaaaactt 3300 
actgacaatg ttgccattaa atgtgctgac atcgttaagg aggcacaaag tgctaatcct 3360 
atggtgattg taaatgctgc taacatacac ctgaaacatg gtggtggtgt agcaggtgca 3420 
ctcaacaagg caaccaatgg tgccatgcaa aaggagagtg atgattacat taagctaaat 3480 
ggccctctta cagtaggagg gtcttgtttg ctttctggac ataatcttgc taagaagtgt 3540 
ctgcatgttg ttggacctaa cctaaatgca ggtgaggaca tccagcttct taaggcagca 3600 
tatgaaaatt tcaattcaca ggacacctta cttgcaccat tgttgtcagc aggcatattt 3660 
ggtgctaaac cacttcagtc tttacaagtg tgcgtgcaga cggttcgtac acaggtttat 3720 
attgcagtca atgacaaagc tctttatgag caggttgtca tggattatct tgataacctg 3780 
aagcctagag tggaagcacc taaacaagag gagccaccaa acacagaaga ttccaaaact 3840 
gaggagaaat ctgtcgtaca gaagcctgtc gatgtgaagc caaaaattaa ggcctgcatt 3900 
gatgaggtta ccacaacact ggaagaaact aagtttctta ccaataagtt actcttgttt 3960 
gctgatatca atggtaagc± ttaccatgat tctcagaaca tgcttagagg tgaagatatg 4020 
tctttccttg agaaggatgc accttacatg gtaggtgatg ttatcactag tggtgatatc 4080 
acttgtgttg taataccctc caaaaaggct ggtggcacta ctgagatgct ctcaagagct 4140 
ttgaagaaag tgccagttga tgagtatata accacgtacc ctggacaagg atgtgctggt 4200 
tatacacttg aggaagctag gactgctctt aagaaatgca aatctgcatt ttatgtacta 4260 
ccttcagaag cacctaatgc taaggaagag attc±aggaa ctgtatcctg gaatttgaga 4320 
gaaatgcttg ctcatgctga agagacaaga aaattaatgc ctatatgcat ggatgttaga 4380 
gccataatgg caaccatcca acgtaagtat aaaggaatta aaattcaaga gggcatcgtt 4440 
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gactatggtg tccgattctt cttttatact agtaaagagc ctgtagcttc tattattacg 4500 
aagctgaact ctctaaatga gccgcttgtc acaatgccaa ttggttatgt gacacatggt 4560 
tttaatcttg aagaggctgc gcgctgtatg cgttctctta aagctcctgc cgtagtgtca 4620 
gtatcatcac cagatgctgt tactacatat aatggatacc tcacttcgtc atcaaagaca 4680 
tctgaggagc actttgtaga aacagtttct ttggctggct cttacagaga ttggtcctat 4740 
tcaggacagc gtacagagtt aggtgttgaa tttcttaagc gtggtgacaa aattgtgtac 4800 
cacactctgg agagccccgt cgagtttcat cttgacggtg aggttctttc acttgacaaa 4860 
ctaaagagtc tcttatccct gcgggaggtt aagactataa aagtgttcac aactgtggac 4920 
aacactaatc tccacacaca gcttgtggat atgtctatga catatggaca gcagtttggt 4980 
ccaacatact tggatggtgc tgatgttaca aaaattaaac ctcatgtaaa tcatgagggt 5040 
aagactttct ttgtactacc tagtgatgac acactacgta gtgaagcttt cgagtactac 5100 
catactcttg atgagagttt tcttggtagg tacatgtctg ctttaaacca cacaaagaaa 5160 
tggaaatttc ctcaagttgg tggtttaact tcaattaaat gggctgataa caattgttat 5220 
ttgtctagtg ttttattagc acttcaacag attgaagtca aattcaatgc accagcactt 5280 
caagaggctt attatagagc ccgtgctggt gatgctgcta acttttgtgc actcatactc 5340 
gcttacagta ataaaactgt tggcgagctt ggtgatgtca gagaaactat gacccatctt 5400 
ctacagcatg ctaatttgga atctgcaaag cgagttctta atgtggtgtg taaacattgt 5460 
ggtcagaaaa ctactacctt aacgggtgta gaagctgtga tgtatatggg tactctatct 5520 
tatgataatc ttaagacagg tgtttccatt ccatgtgtgt gtggtcgtga tgctacacaa 5580 
tatctagtac aacaagagtc ttcttttgtt atgatgtctg caccacctgc tgagtataaa 5640 
ttacagcaag gtacattctt atgtgcgaat gagtacactg gtaactatca gtgtggtcat 5700 
tacactcata taactgctaa ggagaccctc tatcgtattg acggagctca ccttacaaag 5760 
atgtcagagt acaaaggacc agtgactgat gttttctaca aggaaacatc ttacactaca 5820 
accatcaagc ctgtgtcgta taaactcgat ggagttactt acacagagat tgaaccaaaa 5880 
ttggatgggt attataaaaa ggataatgct tactatacag agcagcctat agaccttgta 5940 
ccaactcaac cattaccaaa tgcgagtttt gataatttca aactcacatg ttctaacaca 6000 
aaatttgctg atgatttaaa tcaaatgaca ggcttcacaa agccagcttc acgagagcta 6060 
tctgtcacat tcttcccaga cttgaatggc gatgtagtgg ctattgacta tagacactat 6120 
tcagcgagtt tcaagaaagg tgctaaatta ctgcataagc caattgtttg gcacattaac 6180 
caggctacaa ccaagacaac gttcaaacca aacacttggt gtttacgttg tctttggagt 6240 
acaaagccag tagatacttc aaattcattt gaagttctgg cagtagaaga cacacaagga 6300 
atggacaatc ttgcttgtga aagtcaacaa cccacctctg aagaagtagt ggaaaatcct 6360 
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accatacaga aggaagtcat agagtgtgac gtgaaaacta ccgaagttgt aggcaatgtc 6420 
atacttaaac catcagatga aggtgttaaa gtaacacaag agttaggtca tgaggatctt 6480 
atggctgctt atgtggaaaa cacaagcatt accattaaga aacctaatga gctttcacta 6540 
gccttaggtt taaaaacaat tgccactcat ggtattgctg caattaatag tgttccttgg 6600 
agtaaaattt ttgcttatgt caaaceattc ttaggacaag cagcaattac aacatcaaat 6660 
tgcgctaaga gattagcaca acgtgtgttt aacaattata tgccttatgt gtttacatta 6720 
ttgttccaat tgtgtacttt tactaaaagt accaattcta gaattagagc ttcactacct 6780 
acaactattg ctaaaaatag tgttaagagt gttgctaaat tatgtttgga tgccggcatt 6840 
aattatgtga agtcacccaa attttctaaa ttgttcacaa tcgctatgtg gctattgttg 6900 
ttaagtattt gcttaggttc tctaatctat gtaactgctg cttttggtgt actcttatct 6960 
aattttggtg ctccttctta ttgtaatggc gttagagaat tgtatcttaa ttcgtctaac 7020 
gttactacta tggatttctg tgaaggttct tttccttgca gcatttgttt aagtggatta 7080 
gactcccttg attcttatcc agctcttgaa accattcagg tgacgatttc atcgtacaag 7140 
ctagacttga caattttagg tctggccgct gagtgggttt tggcatatat gttgttcaca 7200 
aaattctttt atttattagg tctttcagct ataatgcagg tgttctttgg ctattttgct 7260 
agtcatttca tcagcaattc ttggctcatg tggtttatca ttagtattgt acaaatggca 7320 
cccgtttctg caatggttag gatgtacatc ttctttgctt ctttctacta catatggaag 7380 
agctatgttc atatcatgga tggttgcacc tcttcgactt gcatgatgtg ctataagcgc 7440 
aatcgtgcca cacgcgttga gtgtacaact attgttaatg gcatgaagag atctttctat 7500 
gtctatgcaa atggaggccg tggcttctgc aagactcaca attggaattg tctcaattgt 7560 
gacacatttt gcactggtag tacattcatt agtgatgaag ttgctcgtga tttgtcactc 7620 
cagtttaaaa gaccaatcaa ccctactgac cagtcatcgt atattgttga tagtgttgct 7680 
gtgaaaaatg gcgcgcttca cctctacttt gacaaggctg gtcaaaagac ctatgagaga 7740 
catccgctct cccattttgt caatttagac aatttgagag ctaacaacac taaaggttca 7800 
ctgcctatta atgtcatagt ttttgatggc aagtccaaat gcgacgagtc tgcttctaag 7860 
tctgcttctg tgtactacag tcagctgatg tgccaaccta ttctgt±gct tgaccaagct 7920 
cttgtatcag acgttggaga tagtactgaa gtttccgtta agatgtttga tgcttatgtc 7980 
gacacctttt cagcaacttt tagtgttcct atggaaaaac ttaaggcact tgttgctaca 8040 
gctcacagcg agttagcaaa gggtgtagct ttagatggtg tcctttctac attcgtgtca 8100 
gctgcccgac aaggtgttgt tgataccgat gttgacacaa aggatgttat tgaatgtctc 8160 
aaactttcac atcactctga cttagaagtg acaggtgaca gttgtaacaa tttcatgctc 8220 
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acctataata aggttgaaaa catgacgccc agagatcttg gcgcatgtat tgactgtaat 8280 
gcaaggcata tcaatgccca agtagcaaaa agtcacaatg tttcactcat ctggaatgta 8340 
aaagactaca tgtctttatc tgaacagctg cgtaaacaaa ttcgtagtgc tgccaagaag 8400 
aacaacatac cttttagact aacttgtgct acaactagac aggttgtcaa tgtcataact 8460 
actaaaatct cactcaaggg tggtaagatt gttagtactt ggtttaaact tatgcttaag 8520 
gccacattat tgtgcgttct tgctgcattg gtttgttaca tcgttatgcc agtacataca 8580 
ttgtcaatcc atgatggtta cacaaatgaa atcattggtt acaaagccat tcaggatggt 8640 
gtcactcgtg acatcatttc tactgatgat tgttttgcaa ataaacatgc tggttttgac 8700 
gcatggttta gccagcgtgg tggttcatac aaaaatgaca aaagctgccc tgtagtagct 8760 
gctatcatta caagagagat tggtttcata gtgcctggct taccgggtac tgtgttgaga 8820 
gcaatcaatg gtgacttctt gcattttcta cctcgtgttt ttagtgctgt tggcaacatt 8880 
tgctacacac cttccaaact cattgagtat agtgattttg ctacctctgc ttgcgttctt 8940 
gctgcagagt gtacaatttt taaggatgct atgggcaaac ctgtgccata ttgttatgac 9000 
actaatttgc tagagggttc tatttcttat agtgagcttc gtccagacac tcgttatgtg 9060 
cttatggatg gttccatcat acagtttcct aacatttacc tggagggttc tgttagagta 9120 
gtaacaactt ttgatgctga gtactgtaga catggtacat gcgaaaggtc agaagcaggt 9180 
atttgcctat ctaccagtgg tagatgggtt cttaataatg agcattacag agctctatca 9240 
ggagttttct gtggtgttga tgcgatgaat ctcatagcta acatctttac tcctcttgtg 9300 
caacctgtgg gtgctttaga tgtgtctgct tcagtagtgg ctggtggtat tattgccata 9360 
ttggtgactt gtgctgccta ctactttatg aaattcagac gtgcttttgg tgagtacaac 9420 
catgttgttg ctgctaatgc acttttgttt ttgatgtctt tcactatact ctgtctggca 9480 
ccagcttaca gctttctgcc gggagtctac tcagtctttt acttgtactt gacattctat 9540 
ttcaccaatg atgtttcatt cttggctcac cttcaatggt ttgccatgtt ttctcctatt 9600 
gtgccttttt ggataacagc aatctatgta ttctgtattt ctctgaagca ctgccattgg 9660 
ttctttaaca actatcttag gaaaagagtc atgtttaatg gagttacatt tagtaccttc 9720 
gaggaggctg ctttgtgtac ctttttgctc aacaaggaaa tgtacctaaa attgcgtagc 9780 
gagacactgt tgccacttac acagtataac aggtatcttg ctctatataa caagtacaag 9840 
tatttcagtg gagccttaga tactaccagc tatcgtgaag cagcttgctg ccacttagca 9900 
aaggctctaa atgactttag caactcaggt gctgatgttc tctaccaacc accacagaca 9960 
tcaatcactt ctgctgttct gcagagtggt tttaggaaaa tggcattccc gtcaggcaaa 10020 
gttgaaggat gcatggtaca agtaacctgt ggaactacaa ctcttaatgg attgtggttg 10080 
gatgacacag tatactgtcc aagacatgtc atttgcacag cagaagacat gcttaatcct 10140 
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aactatgaag atctgctcat tcgcaaatcc aaccatagct ttcttgttca ggctggcaat 10200 
gttcaacttc gtgttattgg ccattctatg caaaattgtc tgcttaggct taaagttgat 10260 
acttctaacc ctaagacacc caagtataaa tttgtccgta tccaacctgg tcaaacattt 10320 
tcagttctag catgctacaa tggttcacca tctggtgttt atcagtgtgc catgagacct 10380 
aatcatacca ttaaaggttc tttccttaat ggatcatgtg gtagtgttgg ttttaacatt 10440 
gattatgatt gcgtgtcttt ctgctatatg catcatatgg agcttccaac aggagtacac 10500 

gctggtactg acttagaagg taaattctat ggtccatttg ttgacagaca aactgcacag 10560 

• » 

gctgcaggta cagacacaac cataacatta aatgttttgg catggctgta tgctgctgtt 10620 
atcaatggtg ataggtggtt tcttaataga ttcaccacta ctttgaatga ctttaacctt 10680 
gtggcaatga agtacaacta tgaacctttg acacaagatc atgttgacat attgggacct 10740 
ctttctgctc aaacaggaat tgccgtctta gatatgtgtg ctgctttgaa agagctgctg 10800 
cagaatggta tgaatggtcg tactatcctt ggtagcacta ttttagaaga tgagtttaca 10860 
ccatttgatg ttgttagaca atgctctggt gttaccttcc aaggtaagtt caagaaaatt 10920 
gttaagggca ctcatcattg gatgctttta actttcttga catcactatt gattcttgtt 10980 
caaagtacac agtggtcact gtttttcttt gtttacgaga atgctttctt gccatttact 11040 
cttggtatta tggcaattgc tgcatgtgct atgctgcttg ttaagcataa gcacgcattc 11100 
ttgtgcttgt ttctgttacc ttctcttgca acagttgctt actttaatat ggtctacatg 11160 
cctgctagct gggtgatgcg tatcatgaca tggcttgaat tggctgacac tagcttgtct 11220 
ggttataggc ttaaggattg tgttatgtat gcttcagctt tagttttgct tattctcatg 11280 
acagctcgca ctgtttatga tgatgctgct agacgtgttt ggacactgat gaatgtcatt 11340 
acacttgttt acaaagtcta ctatggtaat gctttagatc aagctatttc catgtgggcc 11400 
ttagttattt ctgtaacctc taactattct ggtgtcgtta cgactatcat gtttttagct 11460 
agagctatag tgtttgtgtg tgttgagtat tacccattgt tatttattac tggcaacacc 11520 
ttacagtgta tcatgcttgt ttattgtttc ttaggctatt gttgctgctg ctactttggc 11580 
cttttctgtt tactcaaccg ttacttcagg cttactcttg gtgtttatga ctacttggtc 11640 
tctacacaag aatttaggta tatgaactcc caggggcttt tgcctcctaa gagtagtatt 11700 
gatgctttca agcttaacat taagttgttg ggtattggag gtaaaccatg tatcaaggtt 11760 
gctactgtac agtctaaaat gtctgacgta aagtgcacat ctgtggtact gctctcggtt 11820 
cttcaacaac ttagagtaga gtcatcttct aaattgtggg cacaatgtgt acaactccac 11880 
aatgatattc ttcttgcaaa agacacaact gaagctttcg agaagatggt ttctcttttg 11940 
tctgttttgc tatccatgca gggtgctgta gacattaata ggttgtgcga ggaaatgctc 12000 
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gataaccgtg ctactcttca ggctattgct tcagaattta gttctttacc atcatatgcc 12060 
gcttatgcca ctgcccagga ggcctatgag caggctgtag ctaatggtga ttctgaagtc 12120 
gttctcaaaa agttaaagaa atctttgaat gtggctaaat ctgagtttga ccgtgatgct 12180 
gccatgcaac gcaagttgga aaagatggca gatcaggcta tgacccaaat gtacaaacag 12240 
gcaagatctg aggacaagag ggcaaaagta actagtgcta tgcaaacaat gctcttcact 12300 
atgcttagga agcttgataa tgatgcactt aacaacatta tcaacaatgc gcgtgatggt 12360 
tgtgttccac tcaacatcat accattgact acagcagcca aactcatggt tgttgtccct 12420 
gattatggta cctacaagaa cacttgtgat ggtaacacct ttacatatgc atctgcactc 12480 
tgggaaatcc agcaagttgt tgatgcggat agcaagattg ttcaacttag tgaaattaac 12540 
atggacaatt caccaaattt ggcttggcct cttattgtta cagctetaag agccaactca 12600 
gctgttaaac tacagaataa tgaactgagt ccagtagcac tacgacagat gtcctgtgcg 12660 
gctggtacca cacaaacagc ttgtactgat gacaatgcac ttgcctacta taacaattcg 12720 
aagggaggta ggtttgtgct ggcattacta tcagaccacc aagatctcaa atgggctaga 12780 
ttccctaaga gtgatggtac aggtacaatt tacacagaac tggaaccacc ttgtaggttt 12840 
gttacagaca caccaaaagg gcctaaagtg aaatacttgt acttcatcaa aggcttaaac 12900 
aacctaaata gaggtatggt gctgggcagt ttagctgcta cagtacgtct tcaggctgga 12960 
aatgctacag aagtacctgc caattcaact gtgctttcct tctgtgcttt tgcagtagac 13020 
cctgctaaag catataagga ttacctagca agtggaggac aaccaatcac caactgtgtg 13080 
aagatgttgt gtacacacac tggtacagga caggcaatta ctgtaacacc agaagctaac 13140 
atggaccaag agtcctttgg tggtgcttca tgttgtctgt attgtagatg ccacattgac 13200 
catccaaatc ctaaaggatt ctgtgacttg aaaggtaagt acgtccaaat acctaccact 13260 
tgtgctaatg acccagtggg ttttacactt agaaacacag tctgtaccgt ctgcggaatg 13320 
tggaaaggtt atggctgtag ttgtgaccaa ctccgcgaac ccttgatgca gtctgcggat 13380 
gcatcaacgt ttttaaacgg gtttgcggtg taagtgcagc ccgtcttaca ccgtgcggca 13440 
caggcactag tactgatgtc gtctacaggg cttttgatat ttacaacgaa aaagttgctg 13500 
gttttgcaaa gttcctaaaa actaattgct gtcgcttcca ggagaaggat gaggaaggca 13560 
atttattaga ctcttacttt gtagttaaga ggcatactat gtctaactac caacatgaag 13620 
agactattta taacttggtt aaagattgtc cagcggttgc tgtccatgac tttttcaagt 13680 
ttagagtaga tggtgacatg gtaccacata tatcacgtca gcgtctaact aaatacacaa 13740 
tggctgattt agtctatgct ctacgtcatt ttgatgaggg taattgtgat acattaaaag 13800 
aaatactcgt cacatacaat tgctgtgatg atgattattt caataagaag gattggtatg 13860 
acttcgtaga gaatcctgac atcttacgcg tatatgctaa cttaggtgag cgtgtacgcc 13920 
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aatcattatt aaagactgta caattctgcg atgctatgcg tgatgcaggc attgtaggcg 13980 
tactgacatt agataatcag gatcttaatg ggaactggta cgatttcggt gatttcgtac 14040 
aagtagcacc aggctgcgga gttcctattg tggattcata ttactcattg ctgatgccca 14100 
tcctcacttt gactagggca ttggctgctg agtcccatat ggatgctgat ctcgcaaaac 14160 
cacttattaa gtgggatttg ctgaaatatg attttacgga agagagactt tgtctcttcg 14220 
accgttattt taaatattgg gaccagacat accatcccaa ttgtattaac tgtttggatg 14280 
ataggtgtat ccttcattgt gcaaacttta atgtgttatt ttctactgtg tttccaccta 14340 
caagttttgg accactagta agaaaaatat ttgtagatgg tgttcctttt gttgtttcaa 14400 
ctggatacca ttttcgtgag ttaggagtcg tacataatca ggatgtaaac ttacatagct 14460 
cgcgtctcag tttcaaggaa cttttagtgt atgctgctga tccagctatg catgcagctt 14520 
ctggcaattt attgctagat aaacgcacta catgcttttc agtagctgca ctaacaaaca 14580 
atgttgcttt tcaaactgtc aaacccggta attttaataa agacttttat gactttgctg 14640 
tgtc±aaagg tttctttaag gaaggaagtt ctgttgaact aaaacacttc ttctttgctc 14700 
aggatggcaa cgctgctatc agtgattatg actattatcg ttataatctg ccaacaatgt 14760 
gtgatatcag acaactccta ttcgtagttg aagttgttga taaatacttt gattgttacg 14820 
atggtggctg tattaatgcc aaccaagtaa tcgttaacaa tctggataaa tcagctggtt 14880 
tcccatttaa taaatggggt aaggctagac tttattatga ctcaatgagt tatgaggatc 14940 
aagatgcact tttcgcgtat actaagcgta atgtcatccc tactataact caaatgaatc 15000 
ttaagtatgc cattagtgca aagaatagag ctcgcaccgt agctggtgtc tctatctgta 15060 
gtactatgac aaatagacag tttcatcaga aattattgaa gtcaatagcc gccactagag 15120 
gagctactgt ggtaattgga acaagcaagt tttacggtgg ctggcataat atgttaaaaa 15180 
ctgtttacag tgatgtagaa actccacacc ttatgggttg ggattatcca aaatgtgaca 15240 
gagccatgcc taacatgctt aggataatgg cctctcttgt tcttgctcgc aaacataaca 15300 
cttgctgtaa cttatcacac cgtttctaca ggttagctaa cgagtgtgcg caagtattaa 15360 
gtgagatggt catgtgtggc ggctcactat atgttaaacc aggtggaaca tcatccggtg 15420 
atgctacaac tgcttatgct aatagtgtct ttaacatttg tcaagctgtt acagccaatg 15480 
taaatgcact tctttcaact gatggtaata agatagctga caagtatgtc cgcaatctac 15540 
aacacaggct ctatgagtgt ctctatagaa atagggatgt tgatcatgaa ttcgtggatg 15600 
agttttacgc ttacctgcgt aaacatttct ccatgatgat tctttctgat gatgccgttg 15660 
tgtgctataa cagtaactat gcggctcaag gtttagtagc tagcattaag aactttaagg 15720 
cagttcttta ttatcaaaat aatgtgttca tgtctgaggc aaaatgttgg actgagactg 15780 
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accttactaa aggacctcac gaattttgct cacagcatac aatgctagtt aaacaaggag 15840 
atgattacgt gtacctgcct tacccagatc catcaagaat attaggcgca ggctgttttg 15900 
tcgatgatat tgtcaaaaca gatggtacac ttatgattga aaggttcgtg tcactggcta 15960 
ttgatgctta cccacttaca aaacatccta atcaggagta tgctgatgtc tttcacttgt 16020 
atttacaata cattagaaag ttacatgatg agcttactgg ccacatgttg gacatgtatt 16080 
ccgtaatgct aactaatgat aacacctcac ggtactggga acctgagttt tatgaggcta 16140 
tgtacacacc acatacagtc ttgcaggctg taggtgcttg tgtattgtgc aattcacaga 16200 
cttcacttcg ttgcggtgcc tgtattagga gaccattcct atgttgcaag tgctgctatg 16260 
accatgtcat ttcaacatca cacaaattag tgttgtctgt taatccctat gtttgcaatg 16320 
ccccaggttg tgatgtcact gatgtgacac aactgtatct aggaggtatg agctattatt 16380 
gcaagtcaca taagcctccc attagttttc cattatgtgc taatggtcag gtttttggtt 16440 
tatacaaaaa cacatgtgta ggcagtgaca atgtcactga cttcaatgcg atagcaacat 16500 
gtgattggac taatgctggc gattacatac ttgccaacac ttgtactgag agactcaagc 16560 
ttttcgcagc agaaacgctc aaagccactg aggaaacatt taagctgtca tatggtattg 16620 
ccactgtacg cgaagtactc tctgacagag aattgcatct ttcatgggag gttggaaaac 16680 
ctagaccacc attgaacaga aactatgtct ttactggtta ccgtgtaact aaaaatagta 16740 
aagtacagat tggagagtac acctttgaaa aaggtgacta tggtgatgct gttgtgtaca 16800 
gaggtactac gacatacaag ttgaatgttg gtgattactt tgtgttgaca tctcacactg 16860 
taatgccact tagtgcacct actctagtgc cacaagagca ctatgtgaga attactggct 16920 
tgtacccaac actcaacatc tcagatgagt tttctagcaa tgttgcaaat tatcaaaagg 16980 
tcggcatgca aaagtactct acactccaag gaccacctgg tactggtaag agtcattttg 17040 
ccatcggact tgctctctat tacccatctg ctcgcatagt gtatacggca tgctctcatg 17100 
cagctgttga tgccctatgt gaaaaggcat caaaatattt gcccatagat aaatgtagta 17160 
gaatcatacc tgcgcgtgcg cgcgtagagt gttttgataa attcaaagtg aattcaacac 17220 
tagaacagta tgttttctgc actgtaaatg cattgccaga aacaactgct gacattgtag 17280 
tctttgatga aatctctatg gctactaatt atgacttgag tgttgtcaat gctagacttc 17340 
gtgcaaaaca ctacgtctat attggcgatc ctgctcaatt accagccccc cgcacattgc 17400 
tgactaaagg cacactagaa ccagaatatt ttaattcagt gtgcagactt atgaaaacaa 17460 
taggtccaga catgttcctt ggaacttgtc gccgttgtcc tgctgaaatt gttgacactg 17520 
tgagtgcttt agtttatgac aataagctaa aagcacacaa ggagaagtca gctcaatgct 17580 
tcaaaatgtt ctacaaaggt gttattacac atgatgtttc atctgcaatc aacagacctc 17640 
aaataggcgt tgtaagagaa tttcttacac gcaatcctgc ttggagaaaa gctgttttta 17700 
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tctcacctta taattcacag aacgctgtag cttcaaaaat cttaggattg cctacgcaga 17760 
ctgttgattc atcacagggt tctgaatatg actatgtcat attcacacaa actactgaaa 17820 
cagcacactc ttgtaatgtc aaccgcttca atgtggctat cacaagggca aaaattggca 17880 
ttttgtgcat aatgtctgat agagatcttt atgacaaact gcaatttaca agtctagaaa 17940 
taccacgtcg caatgtggct acattacaag cagaaaatgt aactggactt tttaaggact 18000 

m 

gtagtaagat cattactggt cttcatccta cacaggcacc tacacacctc agcgttgata 18060 
taaagttcaa gactgaagga ttatgtgttg acataccagg cataccaaag gacatgacct 18120 
accgtagact catctctatg atgggtttca aaatgaatta ccaagtcaat ggttacccta 18180 
atatgtttat cacccgcgaa gaagctattc gtcacgttcg tgcgtggatt ggctttgatg 18240 
tagagggctg tcatgcaact agagatgctg tgggtactaa cctacctctc cagctaggat 18300 
tttctacagg tgttaactta gtagctgtac cgactggtta tgttgacact gaaaataaca 18360 
cagaattcac cagagttaat gcaaaacctc caccaggtga ccagtttaaa catcttatac 18420 
cactcatgta taaaggcttg ccctggaatg tagtgcgtat taagatagta caaatgctca 18480 
gtgatacact gaaaggattg tcagacagag tcgtgttcgt cctttgggcg catggctttg 18540 
agcttacatc aatgaagtac tttgtcaaga ttggacctga aagaacgtgt tgtctgtgtg 18600 
acaaacgtgc aacttgcttt tctacttcat cagatactta tgcctgctgg aatcattctg 18660 
tgggttttga ctatgtctat aacccattta tgattgatgt tcagcagtgg ggctttacgg 18720 
gtaaccttca gagtaaccat gaccaacatt gccaggtaca tggaaatgca catgtggcta 18780 
gttgtgatgc tatcatgact agatgtttag cagtccatga gtgctttgtt aagcgcgttg 18840 
attggtctgt tgaataccct attataggag atgaactgag ggttaattct gcttgcagaa 18900 
aagtacaaca catggttgtg aagtctgcat tgcttgctga taagtttcca gttcttcatg 18960 
acattggaaa tccaaaggct atcaagtgtg tgcctcaggc tgaagtagaa tggaagttct 19020 
acgatgctca gccatgtagt gacaaagctt acaaaataga ggaactcttc tattcttatg 19080 
ctacacatca cgataaattc actgatggtg tttgtttglt ttggaattgt aacgttgatc 19140 
gttacccagc caatgcaatt gtgtgtaggt ttgacacaag agtcttgtca aacttgaact 19200 
taccaggctg tgatggtggt agtttgtatg tgaataagca tgcattccac actccagctt 19260 
tcgataaaag tgcatttact aatttaaagc aattgccttt cttttactat tctgatagtc 19320 
cttgtgagtc tcatggcaaa caagtagtgt cggatattga ttatgttcca ctcaaatctg 19380 
ctacgtgtat tacacgatgc aatttaggtg gtgctgtttg cagacaccat gcaaatgagt 19440 
accgacagta cttggatgca tataatatga tgatttctgc tggatttagc ctatggattt 19500 
acaaacaatt tgatacttat aacctgtgga atacatttac caggttacag agtttagaaa 19560 

* * 

- 
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atgtggctta taatgttgtt aataaaggac actttgatgg acacgccggc gaagcacctg 19620 
tttccatcat taataatgct gtttacacaa aggtagatgg tattgatgtg gagatctttg 19680 
aaaataagac aacacttcct gttaatgttg catttgagct ttgggctaag cgtaacatta 19740 
aaccagtgcc agagattaag atactcaata atttgggtgt tgatatcgct gctaatactg 19800 
taatctggga ctacaaaaga gaagccccag cacatgtatc tacaataggt gtctgcacaa 19860 
tgactgacat tgccaagaaa cctactgaga gtgcttgttc ttcacttact gtcttgtttg 19920 . 
atggtagagt ggaaggacag gtagaccttt ttagaaacgc ccgtaatggt gttttaataa 19980 
cagaaggttc agtcaaaggt ctaacacctt caaagggacc agcacaagct agcgtcaatg 20040 
gagtcacatt aattggagaa tcagtaaaaa cacagtttaa ctactttaag aaagtagacg 20100 
gcattattca acagttgcct gaaacctact ttactcagag cagagactta gaggatttta 20160 
agcccagatc acaaatggaa actgactttc tcgagctcgc tatggatgaa ttcatacagc 20220 
gatataagct cgagggctat gccttcgaac acatcgttta tggagatttc agtcatggac 20280 
aacttggcgg tcttcattta atgataggct tagccaagcg ctcacaagat tcaccactta 20340 
aattagagga ttttatccct atggacagca cagtgaaaaa ttacttcata acagatgcgc 20400 
aaacaggttc atcaaaatgt gtgtgttctg tgattgatct tttacttgat gactttgtcg 20460 
agataataaa gtcacaagat ttgtcagtga tttcaaaagt ggtcaaggtt acaattgact 20520 
atgctgaaat ttcattcatg ctttggtgta aggatggaca tgttgaaacc ttctacccaa 20580 
aactacaagc aagtcaagcg tggcaaccag gtgttgcgat gcctaacttg tacaagatgc 20640 
aaagaatgct tcttgaaaag tgtgaccttc agaattatgg tgaaaatgct gttataccaa 20700 
aaggaataat gatgaatgtc gcaaagtata ctcaactgtg tcaatactta aatacactta 20760 
ctttagctgt accctacaac atgagagtta ttcactttgg tgctggctct gataaaggag 20820 
ttgcaccagg tacagctgta ctcagacaat ggttgccaac tggcacacta cttgtcgatt 20880 
cagatcttaa tgacttcgtc tccgacgcag attctacttt aattggagac tgtgcaacag 20940 
tacatacggc taataaatgg gaccttatta ttagcgatat gtatgaccct aagaccaaac 21000 
atgtgacaaa agagaatgac tctaaagaag ggtttttcac ttatctgtgt ggatttataa 21060 
agcaaaaact agccctgggt ggttctatag ctgtaaagat aacagagcat tcttggaatg 21120 
ctgaccttta caagcttatg ggccatttct catggtggac agcttttgtt acaaatgtaa 21180 
atgcatcatc atcggaagca tttttaattg gggctaacta tcttggcaag ccgaaggaac 21240 
aaattgatgg ctataccatg catgctaact acattttctg gaggaacaca aatcctatcc 21300 
agttgtcttc ctattcactc tttgacatga gcaaatttcc tcttaaatta agaggaactg 21360 
ctgtaatgtc tcttaaggag aatcaaatca atgatatgat ttattctctt ctggaaaaag 21420 
gtaggcttat cattagagaa aacaacagag ttgtggtttc aagtgatatt cttgttaata 21480 
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actaaacgaa catgtttatt ttcttattat ttcttactct cactagtggt agtgaccttg 21540 
accggtgcac cacttttgat gatgttcaag ctcctaatta cactcaacat acttcatcta 21600 
tgaggggggt ttactatcct gatgaaattt ttagatcaga cactctttat ttaactcagg 21660 
atttatttct tccattttat tctaatgtta cagggtttca tactattaat catacgtttg 21720 
acaaccctgt catacctttt aaggatggta tttattttgc tgccacagag aaatcaaatg 21780 
ttgtccgtgg ttgggttttt ggttctacca tgaacaacaa gtcacagtcg gtgattatta 21840 
ttaacaattc tactaatgtt gttatacgag catgtaactt tgaattgtgt gacaaccctt 21900 
tctttgctgt ttctaaaccc atgggtacac agacacatac tatgatattc gataatgcat 21960 
ttaattgcac tttcgagtac atatctgatg ccttttcgct tgatgtttca gaaaagtcag 22020 
gtaattttaa acacttacga gagtttgtgt ttaaaaataa agatgggttt ctctatgttt 22080 
ataagggcta tcaacctata gatgtagttc gtgatctacc ttctggtttt aacactttga 22140 
aacccatttt taagttgcct cttggtatta acattacaaa ttttagagcc attcttacag 22200 
cctttttacc tgctcaagac acttggggca cgtcagctgc agcctatttt gttggctatt 22260 
taaagccaac tacatttatg ctcaagtatg atgaaaatgg tacaatcaca gatgctgttg 22320 
attgttctca aaatccactt gctgaactca aatgctctgt taagagcttt gagattgaca 22380 
aaggaattta ccagacctct aatttcaggg ttgttccctc aagagatgtt gtgagattcc 22440 
ctaatattac aaacttgtgt ccttttggag aggtttttaa tgctactaaa ttcccttctg 22500 
tctatgcatg ggagaggaaa agaatttcta attgtgttgc tgattactct gtgctctaca 22560 
actcaacatt tttttcaacc tttaagtgc± atggcgtttc tgccactaag ttgaatgatc 22620 
tttgcttctc caatgtctat gcagattctt ttgtagtcaa gggagatgat gtaagacaaa 22680 
tagcgccagg acaaactggt gttattgctg attataatta taaattgcca gatgatttca 22740 
tgggttgtgt ccttgcttgg aatactagga acattgatgc tacttcaact ggtaattata 22800 
attataaata taggtatctt agacatggca agcttaggcc ctttgagaga gacatatcta 22860 
atgtgccttt ctcccctgat ggcaaacctt gcaccccacc tgctcttaat tgttattggc 22920 
cattaaatga ttatggtttt tacaccacta ctggcattgg ctaccaacct tacagagttg 22980 
tagtactttc ttttgaactt ttaaatgcac cggccacggt ttgtggacca aaattatcca 23040 
ctgaccttat taagaaccag tgtgtcaatt ttaattttaa tggactcact ggtactggtg 23100 
tgttaactcc ttcttcaaag agatttcaac catttcaaca atttggccgt gatgtttctg 23160 
atttcactga ttccgttcga gatcctaaaa catctgaaat attagacatt tcaccttgct 23220 
cttttggggg tgtaagtgta attacacctg gaacaaatgc ttcatctgaa gttgctgttc 23280 
tatatcaaga tgttaactgc actgatgttt ctacagcaat tcatgcagat caactcacac 23340 
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cagcttggcg catatattct actggaaaca atgtattcca gactcaagca ggctgtctta 23400 
taggagctga gcatgtcgac acttcttatg agtgcgacat tcctattgga gctggcattt 23460 
gtgctagtta ccatacagtt tctttattac gtagtactag ccaaaaatct attgtggctt 23520 
atactatgtc tttaggtgct gatagttcaa ttgcttactc taataacacc attgctatac 23580 
ctactaactt ttcaattagc attactacag aagtaatgcc tgtttctatg gctaaaacct 23640 
ccgtagattg taatatgtac atctgcggag attctactga atgtgctaat ttgcttctcc 23700 
aatatggtag cttttgcaca caactaaatc gtgcactctc aggtattgct gctgaacagg 23760 
atcgcaacac acgtgaagtg ttcgctcaag tcaaacaaat gtacaaaacc ccaactttga 23820 
aagattttgg tggttttaat ttttcacaaa tattacctga ccctctaaag ccaactaaga 23880 
ggtcttttat tgaggacttg ctctttaata aggtgacact cgctgatgct ggcttcatga 23940 
agcaatatgg cgaatgccta ggtgatatta atgctagaga tctcatttgt gcgcagaagt 24000 
tcaatggact tacagtgttg ccacctctgc tcactgatga tatgattgct gcctacactg 24060 
ctgctctagt tagtggtact gccactgctg gatggacatt tggtgctggc gctgctcttc 24120 
aaataccttt tgctatgcaa atggcatata ggttcaatgg cattggagtt acccaaaatg 24180 
ttctctatga gaaccaaaaa caaatcgcca accaatttaa caaggcgatt agtcaaattc 24240 
aagaatcact tacaacaaca tcaactgcat tgggcaagct gcaagacgtt gttaaccaga 24300 
atgctcaagc attaaacaca cttgttaaac aacttagctc taattttggt gcaatttcaa 24360 
gtgtgctaaa tgatatcctt tcgcgacttg ataaagtcga ggcggaggta caaattgaca 24420 
ggttaattac aggcagactt caaagccttc aaacctatgt aacacaacaa ctaatcaggg 24480 
ctgctgaaat cagggcttct gctaatcttg ctgctactaa aatgtctgag tgtgttcttg 24540 
gacaatcaaa aagagttgac ttttgcggaa agggctacca ccttatgtcc ttcccacaag 24600 
cagccccgca tggtgttgtc ttcctacatg tcacgtatgt gccatcccag gagaggaact 24660 
tcaccacagc gccagcaatt tgtcatgaag gcaeagcata cttccctcgt gaaggtgttt 24720 
ttgtgtttaa tggcacttct tggtttatta cacagaggaa cttcttttct ccacaaataa 24780 
ttactacaga caatacattt gtctcaggaa attgtgatgt cgttattggc atcattaaca 24840 
acacagttta tgatcctctg caacctgagc ttgactcatt caaagaagag ctggacaagt 24900 
acttcaaaaa tcatacatca ccagatgttg atcttggcga catttcaggc attaacgctt 24960 
ctgtcgtcaa cattcaagaa gaaattgacc gcctcaatga ggtcgctaaa aatttaaatg 25020 
aatcactcat tgaccttcaa gaattgggaa aatatgagca atatattaaa tggccttggt 25080 
atgtttggct cggcttcatt gctggactaa ttgccatcgt catggttaca atcttgcttt 25140 
gttgcatgac tagttgttgc agttgcctca agggtgcatg ctcttgtggt tcttgctgca 25200 
agtttgatga ggatgactct gagccagttc tcaagggtgt caaattacat tacacataaa 25260 
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cgaacttatg gatttgttta tgagattttt tactcttgga tcaattactg cacagccagt 25320 
aaaaattgac aatgcttctc ctgcaagtac tgttcatgct acagcaacga taccgctaca 25380 
agcctcactc cctttcggat ggcttgttat tggcgttgca tttcttgctg tttttcagag 25440 
cgctaccaaa ataattgcgc tcaataaaag atggcagcta gccctttata agggcttcca 25500 
gttcatttgc aatttactgc tgctatttgt taccatctat tcacatcttt tgcttgtcgc 25560 
tgcaggtatg gaggcgcaat ttttgtacct ctatgccttg atatattttc tacaatgcat 25620 
caacgcatgt agaattatta tgagatgttg gctttgttgg aagtgcaaat ccaagaaccc 25680 
attactttat gatgccaact actttgtttg ctggcacaca cataactatg actactgtat 25740 
accatataac agtgtcacag atacaattgt cgttactgca ggtgacggca mcaacacc 25800 
aaaactcaaa gaagactacc aaattggtgg ttattctgag gattggcact caggtgttaa 25860 
agactatgtc gttgtacatg gctatttcac cgaagtttac taccagcttg agtctacaca 25920 
aattactaca gacactggta ttgaaaatgc tacattcttc atctttaaca agcttgttaa 25980 
agacccaccg aatgtgcaaa tacacacaat cgacggctct tcaggagttg caaatccagc 26040 
aatggatcca atttatgatg agccgacgac gactactagc gtgcctttgt aagcacaaga 26100 
aagtgagtac gaacttatgt actcattcgt ttcggaagaa acaggtacgt taatagttaa 26160 
tagcgtactt ctttttcttg ctttcgtggt attcttgcta gtcacactag ccatccttac 26220 
tgcgcttcga ttgtgtgcgt actgctgcaa tattgttaac gtgagtttag taaaaccaac 26280 
ggtttacgtc tactcgcgtg ttaaaaatct gaactcttct gaaggagttc ctgatcttct 26340 
ggtctaaacg aactaactat tattattatt ctgtttggaa ctttaacatt gcttatcatg 26400 
gcagacaacg gtactattac cgttgaggag cttaaacaac tcctggaaca atggaaccta 26460 
gtaataggtt tcctattcct agcctggatt atgttactac aatttgccta ttctaatcgg 26520 
aacaggtttt tgtacataat aaagcttgtt ttcctctggc tcttgtggcc agtaacactt 26580 
gcttgctttg tgcttgctgc tgtctacaga attaattggg tgactggcgg gattgcgatt 26640 
gcaatggctt gtattgtagg cttgatgtgg cttagctact tcgttgcttc cttcaggctg 26700 
tttgctcgta cccgctcaat gtggtcattc aacccagaaa caaacattct tctcaatgtg 26760 
cctctccggg ggacaattgt gaccagaccg ctcatggaaa gtgaacttgt cattggtgct 26820 
gtgatcattc gtggtcactt gcgaatggcc ggacactccc tagggcgctg tgacattaag 26880 
gacctgccaa aagagatcac tgtggctaca tcacgaacgc tttcttatta caaattagga 26940 
gcgtcgcagc gtgtaggcac tgattcaggt tttgctgcat acaaccgcta ccgtattgga 27000 
aactataaat taaatacaga ccacgccggt agcaacgaca atattgcttt gctagtacag 27060 
taagtgacaa cagatgtttc atcttgttga cttccaggtt acaatagcag agatattgat 27120 
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tatcattatg aggactttca ggattgctat ttggaatctt gacgttataa taagttcaat 27180 
agtgagacaa ttatttaagc ctctaactaa gaagaattat tcggagttag atgatgaaga 27240 
acctatggag ttagattatc cataaaacga acatgaaaat tattctcttc ctgacattga 27300 
ttgtatttac atcttgcgag ctatatcact atcaggagtg tgttagaggt acgactgtac 27360 
tactaaaaga accttgccca tcaggaacat acgagggcaa ttcaccattt caccctcttg 27420 
ctgacaataa atttgcacta acttgcacta gcacacactt tgcttttgct tgtgctgacg 27480 . 
gtactcgaca tacctatcag ctgcgtgcaa gatcagtttc accaaaactt ttcatcagac 27540 
aagaggaggt tcaacaagag ctctactcgc cactttttct cattgttgct gctctagtat 27600 
ttttaatact ttgcttcacc attaagagaa agacagaatg aatgagctca ctttaattga 27660 
cttctatttg tgctttttag cctttctgct attccttgtt ttaataatgc ttattatatt 27720 
ttggttttca ctcgaaatcc aggatctaga agaaccttgt accaaagtct aaacgaacat 27780 
gaaacttctc attgttttga cttgtatttc tctatgcagt tgcatacgca ctgtagtaca 27840 
gcgctgtgca tctaataaac ctcatgtgct tgaagatcct tgtcctactg gttaccaacc 27900 
tgaatggaat ataaggtaca acactagggg taatacttat agcactgctt ggctttgtgc 27960 
tctaggaaag gttttacctt ttcatagatg gcacactatg gttcaaacat gcacacctaa 28020 
tgttactatc aactgtcaag atccagctgg tggtgcgctt atagctaggt gttggtacct 28080 
tcatgaaggt caccaaactg ctgcatttag agacgtattt gttgttttaa ataaacgaac 28140 
aaattaaaat gtctgataat ggaccccaat caaaccaacg tagtgccccc cgcattacat 28200 
ttggtggacc cacagattca actgacaata accagaatgg aggacgcaat ggggcaaggc 28260 
caaaacagcg ccgaccccaa ggtttaccca ataatactgc gtcttggttc acagctctca 28320 
ctcagcatgg caaggaggaa cttagattcc ctcgaggcca gggcgttcca atcaacacca 28380 
atagtggtcc agatgaccaa attggctact accgaagagc tacccgacga gttcgtggtg 28440 
gtgacggcaa aatgaaagag ctcagcccca gatggtactt ctattaccta ggaactggcc 28500 
cagaagcttc acttccctac ggcgctaaca aagaaggcat cgtatgggtt gcaactgagg 28560 
gagccttgaa tacacccaaa gaccacattg gcacccgcaa tcctaataac aatgctgcca 28620 
ccgtgctaca acttcctcaa ggaacaacat tgccaaaagg cttctacgca gagggaagca 28680 
gaggcggcag tcaagcctct tctcgctcct catcacgtag tcgcggtaat tcaagaaatt 28740- 
caactcctgg cagcagtagg ggaaattctc ctgctcgaat ggctagcgga ggtggtgaaa 28800 
ctgccctcgc gctattgctg ctagacagat tgaaccagct tgagagcaaa gtttctggta 28860 
aaggccaaca acaacaaggc caaactgtca ctaagaaatc tgctgctgag gcatctaaaa 28920 
agcctcgcca aaaacgtact gccacaaaac agtacaacgt cactcaagca tttgggagac 28980 
gtggtccaga acaaacccaa ggaaatttcg gggaccaaga cctaatcaga caaggaactg 29040 
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attacaaaca ttggccgcaa attgcacaat ttgctccaag tgcctctgca ttctttggaa 29100 
tgtcacgcat tggcatggaa gtcacacctt cgggaacatg gctgacttat catggagcca 29160 
ttaaattgga tgacaaagat ccacaattca aagacaacgt catactgctg aacaagcaca 29220 
ttgacgcata caaaacattc ccaccaacag agcctaaaaa ggacaaaaag aaaaaaactg 29280 
atgaagctca gcctttgccg cagagacaaa agaagcagcc cactgtgact cttcttcctg 29340 
cggctgacat ggatgatttc tccagacaac ttcaaaattc catgagtgga gcttctgctg 29400 
attcaactca ggcataaaca ctcatgatga ccacacaagg cagatgggct atgtaaacgt 29460 
tttcgcaatt ccgtttacga tacatagtct actcttgtgc agaatgaatt ctcgtaacta 29520 
aacagcacaa gtaggtttag ttaactttaa tctcacatag caatctttaa tcaatgtgta 29580 
acattaggga ggacttgaaa gagccaccac attttcatcg aggccacgcg gagtacgatc 29640 
gagggtacag tgaataatgc tagggagagc tgcctatatg gaagagccct aatgtgtaaa 29700 
attaatttta gtagtgctat ccccatgtga ttttaatagc ttcttaggag aatgacaaaa 29760 
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